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AMERICAN  PHILOSOPHICAL  SOCIETl 


ToL.  XL  JANUARY,   1869.  No. 


Stated  Meeting,  January  1,  1869. 

I 

Present,  three  members. 

Mr.  Eli  K.  Pbice,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  Johj 
Tyndall,  dated  London,  May  21,  1868. 

A  request  from  Pro£  Dawson  for  a  set  of  the  Transaction) 
for  the  Montreal  Natural  History  Society,  was  referred  to  th^ 
Committee  of  Publication. 

The  Surgeon  General's  Oifice,  at  Washington,  was  ordered 
to  be  placed  on  the  list  of  correspondents  to  receive  the  Proi 
cee  dings. 

Donations  for  the  Library  were  received  from  the  Prussian 
Academy,  Bureau  des  Ponts,  Eoyal  Astronomical  and  Geolo- 
gical Societies,  Boston  Natural  History  Society,  Eenselaer 
Polytechnic  Institute,  Franklin  Institute,  and  Dr.  Newberry. 

The  report  of  the  Judges  and  Clerks  of  the  Annual  Elec- 
tion for  Officers  of  the  Society  held  this  day,  was  read,  an- 

A.  p.  6. — VOL.  XI — A 


N. 


nouncing  that  the  following  named  members  were  elected 
Officers  for  the  ensuing  year : 

President 
George  B.  Wood. 

*  Vice-Presidents. 

John  C.  Cresson, 
Isaac  Lea, 
Frederick  Fraley. 

Secretaries. 

Charles  B.  Trego, 
E.  Otis  Kendall, 
John  L.  Le  Conte, 
J.  P.  Lesley. 

Curators, 

^  Franklin  Peale, 

Elias  Durand, 
Joseph  Carson. 

Treasurer. 
Charles  B.  Trego. 

Counsellors, 

Frederick  Fraley, 
Eobert  Patterson, 
Daniel  E.  Goodwin, 
E.  K.  Price. 

Pending  nominations,  Nos.  593  to  621  were  read. 
And  the  Society  was  adjourned. 


Stated  Meeting,  January  15,  186J 
Present,  ten  inembers. 
John  C.  Cbesson,  Vice-President,  in  tl 

Letters  of  acknowledgment  were  received  fr 
of  Emulation  of  Abbeville  and  the  Eoyal  Inst. 

Letters  of  envoi  were  received  from  tlie 
Office  of  the  Kojal  Society,  and  from  the  Soci 
and  Natural  Sciences  at  Bordeaux,  requestin; 
of  publications,  which  was  referred  to  the  S 
power  to  a«t, 

A  request  for  the  loan  of  Mariana's  Histoi 
six  months  from  President  Coppee,  was  refer 
brary  Committee  with  power  to  act, 

A  copy  of  No.  80  of  the  Proceedings,  just 
laid  on  the  table  by  the  Secretaries. 

Donations  for  the  Library  were  received  fn 
Mr.  0.  Warner,  Seer'y  Com.  Massachusetts,  D 
Mr.  S.  Scudder,  Boston  Public  Library,  New 
cal  Society,  Dr.  Joseph  Parrish,  the  lilind  A 
News,  Librarian  of  Congress,  Treasury  Depai 
Eushenberger. 

The  death  of  C.  F.  P.  von  Martins,  at  i 
ber  13,  1868,  was  announced  by  letter  from 
A.  Martins. 

The  death  of  John  Cassin,  at  Philadelphi 
186S),  aged  55,  was  announced  by  Dr.  Le  Con 
tion  of  Dr.  Rushenberger,  Dr.  liridges  was  re 
pare  an  obituary  notice  of  the  deceased. 

The  following  commumcation  was  recei\ 
T.  C.  Porter,  dated,  Easton,  Pa.,  Jan.  6,  1869. 

Mr.  Boyd'B  letter  has  arriTed,  and  the  following  extracts  contain  all 
the  information  he  can  now  give  concerning  the  Indian  inBcriptiona  noar 
Peach  Bottom ; 

"  The  rooks  from  which  I  copied  tho  figures  sent  you  are  granitic,  very 
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hard,  and  situated  in  the  Susquehanna  Biver  about  three  miles  below  the 
Pennsylvania  3tate-]ine  and  twelve  or  fourteen  above  Havre  de  Grace. 
During  high  freshets  they  are  entirely  submerged. 

The  inscriptions  are  numerous  and  in  a  fine  state  of  preservation  when 
not  directly  exposed  to  the  abrading  force  of  ice  and  drift-wood.  They 
occur  on  the  sides  and  tops  of  some  half  dozen  rocks.  Although  at  first 
sight  they  might  seem  to  have  no  connection  with  each  other,  I  have 
been  able  to  trace  an  arrangement  in  horizontal  and  vertical  lines.  The 
grooves  are  semi-cylindric,  and  in  some  cases  have  a  depth  of  half  an  inch 
or  more. 

My  copies  were  taken  by  placing  sheets  of  paper  on  the  figures  and 
coloring  the  portions  lying  immediately  over  the  grooves.  Thus,  the  out- 
lines, if  rude,  are  faithful  and  of  full  size. 

Owing  to  the  limited  time  at  my  command,  I  did  not  copy  them  all, 
but  confined  myself  to  the  more  curious. 

The  people  of  the  neighborhood,  although  many  of  them  are  descended 
from  early  settlers  who  came  into  contact  with  the  Indians  then  living 
there,  seem  to  know  nothing  as  to  the  origin  or  meaning  of  these  figures. 

I  regret  that  the  information  I  send  you  is  so  scanty,  but,  should  the 
Philosophical  Society  desire  it,  it  will  give  me  great  pleasure  to  make  a 
thorough  exploration  of  the  rocks  and  their  inscriptions,  next  July,  when 
I  expect  to  spend  several  weeks  not  far  from  the  locality." 

Dr.  Brinton,  present  on  invitation,  addressed  tlie  Society 
upon  the  nature  of  the  Maya  group  of  languages,  and,  in  his 
opinion,  the  great  value  of  several  manuscript  grammars  and 
vocabularies  in  the  Society's  Library.  On  motion  of  Mr. 
Fraley,  the  thanks  of  the  Society  were  tendered  to  Dr.  Brin- 
ton, and  he  was  requested  to  furnish  the  Secretaries  with  an 
abstract  of  his  remarks. 

The  Maya  group  of  languages  comprises  those  spoken  in  the  old 
departments  of  Yucatan,  Vera  Paz,  Chiapas,  Guatemala,  and  Soconusco. 
The  Huasteca  also  belongs  to  it,  which  was  current  in  the  province  of 
Tamaulipas,  about  Tampico.  The  I^atchez  of  Louisiana,  and  the  Chahta- 
Muskoki  family  display  some  affinities  with  it,  which  have  not  yet  been 
fully  investigated.  On  the  ethnological  maps  of  Pritchard,  Waitz,  Bas- 
tian  and  Kiepert,  and  others,  the  Mayas  are  located  on  the  Greater  An- 
tilles also,  and  it  is  the  opinion  of  the  Abbe  Brasseur  de  Bourbourg,  as 
well  as  some  other  writers,  both  ancient  and  modem,  that  the  Mayas  and 
Aztecs  both  look  to  the  former  inhabitants  of  Haiti— the  so  called  Taini 
— as  their  common  progenitors.  For  this  opinion  there  is  no  sound 
foundation,  as  there  can  be  brought  abundant  evidence  to  prove  that  both 
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the  tribes  native  in  Cuba  and  Haiti,  as  well  as  those  on  the  B2 
and  those  resident  on  the.  lesser  Antilles  before  the  arrival  of  thel 
were  Arrowacks,  and  came  from  South  America. 

The  most  important  dialects  of  the  Maya  are  the  Yucatecan,  thl 
che,  the  Cakchiquel,  the  Tzendal,  the  Pokonclii,  the  Huastecan  ai 
Zahlopahkap.     They  are  as  closely  allied  one  with  another  as  tl 
manic  tongues  of  modem  Europe,  and  have  many  points  in  co^ 
which  give  them  peculiar  interest,  in  fact  the  veiy  highest  inl 
among  American  aboriginal  languages. 

Not  merely  were  they  the  dialects  of  the  most  cultivated  branch 
the  red  race,  from  which  indeed  the  civilization  of  the  whole  Noi 
Continent  probably  proceeded,  but  they  exhibit  certain  linguistic  t^ 
allying  them  strangely  to  the  more  perfected  tongues  of  the  Old 
So  strong  are  these  resemblances  that  of  recent  writers  Brasseurt 
Bastian  both  incline  to  hold  them  akin  to  the  Aryan  family,  and  poE 
largely  influenced  by  Scandinavian  immigration  in  the  eleventh  ceni 
This  however  is  a  baseless  hypothesis. 

The  traits  referred  to  are :  1st.  Their  less  marked  polysynthetic  stj 
ture,  approaching  at  times  to  a  plainly  inflectional  charac&r ;  2d.  Ti 
harmonic  repetition  of  vowels  like  that  in  Scythian  tongues,  the  suffij 
added  to  change  the  grammatical  character  of  words  often  varying  tl 
vowel  to  agree  with  that  in  the  terminal  syllable  of  the  root ;  3rd. 
pronominal  affixes  of  the  verbs,  which  are  added  to  the  verbal  root 
express  the  relation  of  the  action,  and  form  a  regular  conjugation  pi 
cisely  as  was  the  case  in  the  primitive  Aryan  tongue  ;  4tli.  The  gene^ 
of  the  pronouns,  which  as  recently  carefully  investigated  by  M.  H^ 
Charency  has  disclosed  laws  of  growth  of  very  general  interest. 

In  these  languages  also,  is  found  the  only  native  American  literatui 
The  Mayas  used  a  phonetic  alphabet  as  well  as  ideographic  writing,  ai 
thus  preserved  their  chronicles  and  traditions  for  many  centuries  anteri( 
to  the  discovery.     At  the  Conquest,  their  chief  literary  monumeiit,  called 
the  Book  of  the  Mats  {i.  e.  of  the  nobles,  who  sat  on  mats  while  the  comj 
mon  people  occupied  the  floors),  the  Popol  Vuh,  was  written  in  Homa] 
Characters  in  the  Quiche  dialect.     This  with  several  other  similar  work^ 
has  been  published  in  the  original  and  with  translations  in  Spanish  and| 
French. 

As  the  Maya  group  may  thus  be  considered  the  key  to  the  civilization,  the ' 
mythology,  the  literature,  and  earliest  possible  history  of  the  red  race,  it 
is  most  desirable  that  any  valuable  manuscripts  which  throw  light  upon  it 
shall  be  published.  Two  such  exist  in  the  Library  of  the  American  Phi- 
losophical Society,  both  short,  both  of  tlie  higher  value,  both  unique 
and  entu'ely  unknown  to  scholars.  One  of  these  is  a  grammar  covering 
54  small  4to  pages  of  the  Cakchiquel  dialect,  the  other  still  shorter,  em- 
braced on  32  small  pages,  and  is  the  only  existing  grammar  of  the  Choi 
or  Putum  dialect,  spoken  by  the  Lacandones,  among  the  mountains  of  Vera 
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AMERICAN  PHILOSOPHICAL  SOCIETY. 


YoL.  XL  JANUARY,    1869.  No.  81. 


Stated  Meeting^  January  1,  1869. 

Present,  three  members. 

Mr.  Eli  K.  Price,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  John 
Tyndall,  dated  London,  May  21,  1868. 

A  request  from  Prof.  Dawson  for  a  set  of  the  Transactions 
for  the  Montreal  Natural  History  Society,  was  referred  to  the 
Committee  of  Publication. 

The  Surgeon  General's  Office,  at  Washington,  was  ordered 
to  be  placed  on  the  list  of  correspondents  to  receive  the  Pro- 
ceedings. 

Donations  for  the  Library  were  received  from  the  Prussian 
Academy,  Bureau  des  Ponts,  Eoyal  Astronomical  and  Geolo- 
gical Societies,  Boston  Natural  History  Society,  Eenselaer 
Polytechnic  Institute,  Franklin  Institute,  and  Dr.  Newberry. 

The  report  of  the  Judges  and  Clerks  of  the  Annual  Elec- 
tion for  Officers  of  the  Society  held  this  day,  was  read,  an- 
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nouncing  that  the  following  named  members  were   elected 
Officers  for  the  ensuiuix  year : 

Presnlent, 
Geortre  B.  Wood, 


'  1 7(*e-  Pre'iuients, 

John  C.  Cresson, 
Isaac  Lea, 
Frederick  Fraley. 

Charles  B.  Trego, 
E.  Otis  Kendall, 
John  li,  Le  Conte, 
J.  P.  Lesley. 

Curators, 

Franklin  Peale, 
Klias  Purand, 
Joseph  Carson. 

Treasurer. 


Charles  B.  Trego. 


CounseUors. 

Frederick  Fraley, 
Robert  Patterson, 
Daniel  R.  Goodwin, 
E.  K.  Price. 

Pending  nominations,  Nos.  593  to  621  were  read. 
And  the  Society  was  adjourned. 
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Stated  Meeting^  January  15,  1869. 

Present,  ten  members. 

John  C.  Cresson,  Vice-President,  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  the  Society 
of  Emulation  of  Abbeville  and  the  Eoval  Institution. 

Letters  of  envoi  were  received  from  the  Meteorological 
Office  of  the  Eoyal  Society,  and  from  the  Society  of  Physical" 
and  Natural  Sciences  at  Bordeaux,  requesting  an  exchange 
of  publications,  which  was  referred  to  the  Secretaries  with 
power  to  act. 

A  request  for  the  loan  of  Mariana's  History  of  Spain  for 
six  months  from  President  Coppee,  was  referred  to  the  Li- 
brary Committee  with  power  to  act. 

A  copy  of  No.  80  of  the  Proceedings,  just  published,  was 
laid  on  the  table  by  the  Secretaries. 

Donations  for  the  Library  were  received  from  M.  Foueou, 
Mr.  0.  Warner,  Secr'y  Com.  Massachusetts,  Dr.  B.  A.  Gould, 
Mr.  S.  Scudder,  Boston  Public  Library,  New  Jersey  Histori- 
cal Society,  Dr.  Joseph  Parrish,  the  Blind  Asylum,  Medical 
News,  Librarian  of  Congress,  Treasury  Department,  and  Dr. 
Kushenberger. 

The  death  of  C.  F.  P.  von  Martins,  at  Munich,  Decem- 
ber 13,  1868,  was  announced  by  letter  from  his  son.  Dr.  C. 
A.  Martins. 

The  death  of  John  Cassin,  at  Philadelphia,  January  10, 
1869,  aged  56,  was  announced  by  Dr.  Le  Conte,  and  on  mo- 
tion of  Dr.  Eushenberger,  Dr.  Bridges  was  requested  to  pre- 
pare an  obituary  notice  of  the  deceased. 

The  following  communication  was  received  from  Prof. 
T.  C.  Porter,  dated,  Easton,  Pa.,  Jan.  6,  1869. 

Mr.  Boyd's  letter  has  arrived,  and  the  following  extracts  contain  all 
the  information  he  can  now  give  concerning  the  Indian  inscriptions  near 
Peach  Bottom : 

**  The  rocks  from  which  I  copied  the  figures  sent  you  are  granitic,  very 
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hard,  and  situated  in  the  Susquehanna  River  ahout  three  miles  below  the 
Pennsylvania  State-line  and  twelve  or  fourteen  above  Havre  de  Grace. 
During  high  freshets  they  are  entirely  submerged. 

The  inscriptions  are  numerous  and  in  a  fine  state  of  preservation  when 
not  directly  exposed  to  the  abrading  force  of  ice  and  drift-wood.  They 
occur  on  the  sides  and  tops  of  some  half  dozen  rocks.  Although  at  first 
sight  they  might  seem  to  have  no  connection  with  each  other,  I  have 
been  able  to  trace  an  arrangement  in  horizontal  and  vertical  lines.  The 
grooves  ai«  semi-cylindric,  and  in  some  cases  have  a  depth  of  half  an  inch 
or  more. 

My  copies  were  taken  by  placing  sheets  of  paper  on  the  figures  and 
coloring  the  portions  lying  immediately  over  the  grooves.  Thus,  the  out- 
lines, if  rude,  are  faithful  and  of  full  size. 

Owing  to  the  limited  time  at  my  command,  I  did  not  copy  them  all, 
but  confined  myself  to  the  more  curious. 

The  people  of  the  neighborhood,  although  many  of  them  are  descended 
from  early  settlers  who  came  into  contact  with  the  Indians  then  living 
there,  seem  to  know  nothing  as  to  the  origin  or  meaning  of  these  figures. 

I  regret  that  the  information  I  send  you  is  so  scanty,  but,  should  the 
Philosophical  Society  desire  it,  it  will  give  me  great  pleasure  to  make  a 
thorough  exploration  of  the  rocks  and  their  inscriptions,  next  July,  when 
I  expect  to  spend  several  weeks  not  far  from  the  locality." 

Dr.  Brinton,  present  on  invitation,  addressed  the  Society 
n|)oii  the  nature  of  the  Maya  group  of  languages,  and,  in  his 
opinion,  the  great  value  of  several  manuscript  grammars  and 
vocabularies  in  the  Society's  Library.  On  motion  of  Mr. 
Fraley,  the  thanks  of  the  Society  were  tendered  to  Dr.  Brin- 
ton, and  he  was  requested  to  furnish  the  Secretaries  with  an 
abstract  of  his  remarks. 

The  Maya  group  of  languages  comprises  those  spoken  in  the  old 
departments  of  Yucatan,  Vei*a  Paz,  Chiapas,  Guatemala,  and  Soconusco. 
The  Huasteca  also  belongs  to  it,  which  was  ciurent  in  the  province  of 
Tamaulipas,  about  Tampico.  The  Natchez  of  Louisiana,  and  the  Chahta- 
Muskoki  family  display  some  affinities  with  it,  which  have  not  yet  been 
fully  investigated.  On  the  ethnological  maps  of  Pritchard,  Waitz,  Bas- 
tian  and  Kiepert,  and  others,  the  Mayas  are  located  on  the  Greater  An- 
tilles also,  and  it  is  the  opinion  of  the  Abbe  Brasseur  de  Bourbourg,  as 
well  as  some  other  writers,  both  ancient  and  modern,  tliat  the  Mayas  and 
Aztecs  both  look  to  the  former  inliabitants  of  Haiti— the  so  called  Taini 
— as  their  common  progenitors.  For  this  opinion  tliere  is  no  sound 
foundation,  as  there  can  be  brought  abundant  evidence  to  prove  that  botli 
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the  tribes  native  in  Cuba  and  Haiti,  as  well  as  those  on  the  Bahamas, 
and  those  resident  on  the.  lesser  Antilles  before  the  arrival  of  the  Caribs 
were  AiTOwacks,  and  came  from  South  America. 

The  most  important  dialects  of  the  Maya  are  the  Yucatecan,  the  Qui- 
che, the  Cakchiquel,  the  Tzendal,  the  Pokonclii,  the  Huastecan  and  the 
Zahlopahkap.  They  are  as  closely  allied  one  with  another  as  the  Ro- 
manic tongues  of  modern  Europe,  and  have  many  points  in  common 
which  give  them  peculiar  interest,  in  fact  the  veiy  highest  interest, 
among  American  aboriginal  languages. 

Not  merely  were  they  the  dialects  of  the  most  cultivated  branch  of  all 
the  red  race,  from  which  indeed  the  civilization  of  the  whole  Northern 
Continent  probably  proceeded,  but  they  exhibit  certain  linguistic  traits, 
allying  them  strangely  to  the  more  perfected  tongues  of  the  Old  World. 
So  strong  are  these  I'^semblances  that  of  recent  writers  Brasseur  and 
Bastian  both  incline  to  hold  them  akin  to  the  Aryan  family,  and  possibly 
largely  influenced  by  Scandinavian  immigration  in  the  eleventh  century. 
This  however  is  a  baseless  hypothesis. 

The  traits  referred  to  are :  1st.  Their  less  marked  polysynthetic  struc- 
ture, approaching  at  times  to  a  plainly  inflectional  charac&r ;  2d.  Their 
harmonic  repetition  of  vowels  like  that  in  Scythian  tongues,  the  suffixes 
added  to  change  the  grammatical  character  of  words  often  varying  their 
vowel  to  agree  with  that  in  the  terminal  syllable  of  the  root ;  3rd.  The 
pronominal  affixes  of  the  verbs,  which  are  added  to  the  verbal  root  to 
express  the  relation  of  the  action,  and  form  a  regular  conjugation  pre- 
cisely as  was  the  case  in  the  primitive  Aryan  tongue  ;  4tii.  The  genesis 
of  the  pronouns,  which  as  recently  carefully  investigated  by  M.  H^  de 
Charency  has  disclosed  laws  of  growtli  of  very  general  interest. 

In  these  languages  also,  is  found  the  only  native  American  literature. 
The  Mayas  used  a  phonetic  alphabet  as  well  as  ideographic  writing,  and 
thus  preserved  their  chronicles  and  traditions  for  many  centuries  anterior 
to  the  discovery.  At  the  Conquest,  their  chief  literary  monument,  called 
the  Book  of  the  Mats  (i.  e.  of  the  nobles,  who  sat  on  mats  while  the  com- 
mon people  occupied  the  floors),  the  Popol  Vuh,  was  written  in  Roman 
Characters  in  the  Quiche  dialect.  This  with  several  other  similar  works 
has  been  published  in  the  original  and  witli  translations  in  Spanish  and 
French. 

As  the  Maya  group  may  thus  be  considered  the  key  to  the  civilization,  the 
mythology,  the  literature,  and  earliest  possible  history  of  the  red  race,  it 
is  most  desirable  that  any  valuable  manuscripts  which  throw  light  upon  it 
shall  be  published.  Two  such  exist  in  the  Library  of  the  American  Phi- 
losophical Society,  both  short,  both  of  tlie  highest  value,  both  unique 
and  entu^ely  unknown  to  scholars.  One  of  these  is  a  grammar  covering 
54  small  4to  pages  of  the  Cakchiquel  dialect,  the  other  still  shorter,  em- 
braced on  32  small  pages,  and  is  the  only  existing  grammar  of  the  Choi 
or  Putum  dialect,  spoken  by  the  Lacandones,  among  the  mountains  of  Vera 
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Pax.  Tlie  former  dates  fVom  16$V3,  and  tlio  author  is  unknown ;  the 
latter  is  a  copy  of  the  grammar  of  the  Dominican  missionary  Francisco 
Moran,  and  is  dated  16U5.  It  is  in  duplicate,  l>y  dilVoi-ent  hands,  and  as 
the  only  known  work  on  the  Choi,  deserves  by  all  means  to  l>e  placetl 
within  the  reach  of  lin^sruists.  A  quite  full  voi^abulary  is  apiHMuled,  and  a 
sufHcient  number  of  prayers  and  dialojjucs  in  the  dialect  to  allow  a  very 
satisfactory  exhibit  to  Ih>  made  of  the  whole  structure  of  the  dialect. 

The  lonj»er  Ctikchiquel  };nimmar  could  likewise  Ik*  rendered  extivmely 
useful  by  the  pn>iH*r  use  of  other  manuscript.s  in  that  dialect  now  in  ih>s- 
session  of  the  Society,  and  which  have  not  hitherto  Ikh^  used.  These 
include  several  dictionaries,  lHx>ks  of  sermons,  Confessionaries,  and  a 
copy  of  the  earliest  volume  printe<l  in  any  Central  AnuMican  dialect,  tlie 
Dortrina  Christiana  of  Marixxiuin,  prhited  at  Mexico,  155(1, 

The  enlightened  attention  which  this  Society  has  always  pven  to 
American  lin^^ustics,  and  the  jjreat  benellt  which  the  publication  of 
these  two  small  works,  enriched  by  the  notes  and  illustrations  for  which 
the  SiH*iety*s  TJbrary  offers  such  abundant  material,  lead  me  to  hojH) 
that  your  hononnl  Inxly  will  take  the  necessjiry  steps  to  i-ender  them 
thus  available^to  the  learned  world. 

Mr.  Loslov  Avas  iiominatod  and  olootod  Librarian  ior  the 
ensuing  year. 

Tlie  Standing  Conunitteos  wore  choson  for  the  ensuing 
year  as  follows : 

/VM(i«(r--Mr.  Fralev,  Mr,  J.  F.  Janios,  Mr.  Mar.sh. 

Puhlicatif)H — ^[r.  T.  P.  .lames,  Dr.  Carson,  Prof.  C.  B. 
Trego,  ^[r.  K,  K,  Price,  Mr.  Tilglunan, 

JIall-yir.  Peale,  Mr,  P.  K.  CMuise,  Mr.  S.  W.  Koberts. 

Aiftrary— Dr.  Boll,  Dr.  Coates,  Mr.  Price,  Mr.  Barnes,  Mr. 
Briggs. 

The  list  of  surviving  nuMnbers  was  read. 

On  the  list,  January  1,  18(>s,  T.  S.  ^Sl,  Foreign,  142—428, 
Fleeted  in  '        IS(5S,  l\  S.     10,  Foreign,     •  I—  11. 

Deceased  in  ISik^,  T.  S.     11,  Foreign,      o —  IG, 

On  the  list,  January  1,  lSl?^>,  T.  S.  2S0,  Foreign,  i;5S— 418. 

Nominations  Nos.  olK^— -021  were  read  and  spoken  to. 

The  Committee  on  the  Michaux  Legacy  reported  a  rcv^olu- 
tion  for  empowering  M.  Carlier  of  Paris,  which  was  adopted. 

New  nominations  Nos.  (>22,  02;^  were  read. 

The  Publication  Committee  reported  a  recommendation  to 


send  the  second  series  of  the  Transactions,  complete,  to  the 
N.  H.  S.  of  Montreal,  which  was  so  ordered. 

The  ballot  boxes  were  then  opened  by  thfrpresiding  officer, 
and  the  following  named  gentlemen  were  declared  duly  elect- 
ed melmbers  of  the  Society. 

George  H.  Home,  M.  D.,  of  Philadelphia. 

William  M.  Gabb,  of  Philadelphia. 

Hakakian  Bey,  of  Cairo. 

Linant  Bey,  of  Cairo. 

Auguste  Mariette  Bey,  of  Cairo. 

Dr.  Ceselli,  of  Eome. 

Emmanuel  De  Eouge,  of  Paris. 

Henri  Brugsch. 

Johannes  Dumichen. 

Frangois  Chabas,  of  Chalons  sur  Saone. 

Sanmel  Birch,  of  London. 

Edward  Lart6t,  of  Paris. 

Joseph  Prestwich,  of  London. 

Carl  L.  Eiitimeyer,  of  Basel. 

AVilliam  H.  Flower,  of  London. 

George  EoUeston,  of  Oxford. 

Thomas  H.  Huxley,  of  London. 

Joseph  D.  Hooker,  M.  D.,  of  Kew  Gardens. 

John  Phillips,  of  Oxford. 

J.  J.  A.*  Worsaae,  of  Copenhagen. 

Sven  Nillson,  of  Lund. 

Auguste  Carlier,  of  Paris. 

Benjan^n  S.  Lyman,  of  Philadelphia. 

Henry  0.  Baird,  of  Philadelphia. 

Samuel  J.  Eeeves,  of  Philadelphia. 

Hector  Tyndale,  of  Philadelphia. 

Joshua  B.  Lippincott,  of  Philadelphia. 

Horace  Binney,  Jr.,  of  Philadelphia. 

William  Blackmore,  of  Salisbury  (London)  England. 

And  the  Society  was  adjourned. 


Stated  Meetmgy  February  5,  1869. 

Present,  fifteen  members. 

Dr.  George  B.  Wood,.  President,  in  the  Chair. 

Mr.  Binney,  Gen.  Tyndale  and  Mr.  Lyman,  new  members, 
took  their  seats. 

Letters  of  acknowledgment  were  received  from  the  Acade- 
my at  Amsterdam,  Royal  liibrary  at  the  Hague,  Batavian 
Society  at  Rotterdam,  Zoological  and  Statistical  Societies  at 
London,  Leeds  Philosophical  Society,  American  Statistical 
Society,  Massachusetts  and  New  Jersev  Historical  Societie^ii, 
Boston  City  Library,  Yale  College,  Peabody  Institute,  and 
also  fix)m  the  Philadelphia  College  of  Physicians,  returning 
thanks  for  a  donation  of  duplicate  pamphlets. 

Letters  of  envoi  were  received  from  the  Geog.  Soc,  Vienna, 
June  80 ;  IIoU.  Soc,  Harlem,  May  20 ;  Ac4id.,  Amsterdam, 
Sep.  2 ;  Central  Bureau  of  Statistics,  Sweden,  Nov.  25, 18()8. 

Donations  for  the  Library  were  received  from  Prof.  Zante- 
deschi ;  the  Geographical  Societies  of  St.  Petersburg,  Vienna 
and  London ;  Academies  and  Societies  of  Amsterdam,  Rot- 
terdam, Harlem  and  Nlirnburg;  Antiquarian  Societies  at 
Copenhagen  and  London;  Central  Bureau  at  Stockholm; 
Astronomical  and  Geological  Societies  at  London ;  Nat.  Hist. 
Soc.  and  Pub.  Lib.,  Boston ;  Amer.  Oriental  Society ;  Silli- 
man's  Journal;  Medical  News;  Acad.  Nat.  Sci.^  Philadel- 
phia; Dr.  Carson;  Wisconsin  Historical  Society;  and  Fen- 
dall's  executors  at  AVashino'ton. 

The  Librarian  communicated  for  publication  in  the  Pro- 
ceedings a  yeitical  section  of  the  coal  moasuivsof  the  Georges 
Creek  portion  of  the  Cumberland  Basin,  made  some  yeai*s 
ago,  with  great  care,  by  the  State  Chemist  and  Geologist  of 
Maryland,  Mr.  Philip  T.  Tyson  of  Baltimore.  On  motion  it 
was  referred  to  the  Secretaries  with  power  to  publish. 
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SECTION  OP  CUMBERLAND  COAL  BASIN. 
By  Philip  T.  Tyson  of  Baltimobb. 

It  contains  the  position  and  thickness  of  rocks  of  the  entire  ''Poto- 
mac Coal  Field,"  amounting  to  about  1400  feet. 

In  order  to  have  a  fixed  base  I  have  made  the  heights  on  the  left  hand 
margin  from  the  level  of  tide  water,  beginning  at  670  feet.  This  was 
obtained  from  the  maps  and  profiles  of  the  Baltimore  and  Ohio  Railroad, 
of  which  I  had  copies. 

I  had  also  those  of  the  Georges  Creek  Coal  and  Iron  Company,  which 
connected  with  the  Baltimore  and  Ohio  Railroad.  In  addition  to  these  I 
caused  numerous  other  levelings  and  measurements  to  be  made  between 
Georges  Creek  and  the  Savage  Mount,  and  was  therefore  enabled  to  con- 
struct the  entire  section  from  actual  measurement,  with  the  aid  of  very 
extensive  diggings,  whilst  making  Geological  Surveys  for  the  (Georges 
Creek  Coal  and  Iron  Company  in  1852. 

This  section  extends  down  to  the  Devonian,  and  I  have  also  examined 
and  find  its  beds  precisely  like  those  below  the  Yohogheny  Coal  Field 
and  the  Great  Western  Field,  as  seen  in  the  Gap  a  few  miles  east  of 
Connellsville. 

The  measurements  from  670  to  1120  feet  were  taken  on  the  Savage 
river  and.  Potomac.  From  thence  to  1849  feet  on  Mill  run,  which  flows 
into  Georges  Creek.  From  thence  to  1443  feet  on  Laurel  run,  which  also 
flows  into  Georges  Creek.  From  1448  feet  on  the  S.  E.  face  of  Dug  hill, 
at  the  foot  of  which  is  Lonoconing. 


Feet  above  Tide. 

Thvckneis, 

Character  of  Rock, 

V 

6" 

Shale. 

2' 

0" 

Coal. 

2050 

19' 

0" 

Shaley  Sand  Stone. 

23' 

6" 

Shale. 

6' 

0" 

Coal. 

12' 

0" 

Limestone  with  Shale  seams. 

2000 

13' 

9" 

Fire  Clay. 

8' 

9" 

Unknown. 

27' 

8" 

Nodules  of  Iron  in  Shale. 

1950 

27' 

9" 

Shale. 

8' 

6" 

Sand  Stone,  fine  grain. 

• 

2' 

6" 

Shale. 

■ 

4' 

8" 

Coal  (2"  shale  parting). 

10' 

0" 

Fire  Clay. 

3' 

6" 

Coal. 

1900 

8' 

0" 

Fire  Clay. 
/  Sand  Stone  Shaley. 
<  Sand  Stone  Micaceous. 
I  Sand  Stone  Coarse. 

51' 

0" 

1850 

42' 

6" 

Shales,  not  fully  examined. 

4' 

6" 

Coal. 

2' 

0" 

Shale. 
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JfUiabore  Tids. 

Thicknsu, 

Character  of  R^dt, 

1800 

V 

0" 

Coal. 

4' 

0" 

•  Bhftle.                                      ; 

10" 

C«al. 

1' 

8" 

ShiUe. 

1' 

0" 

Shaley  Band  Stone. 

4' 

8" 

Shale  forraginoiis.                        ' 

14' 

0" 

Main  Coal, 

4" 

Bands  of  Iron  ore. 

ir 

8" 

Shale. 

« 

8' 

0" 

Fire  Clay. 

1750 

1' 

6" 

Limestone. 

ft 

15' 

6" 

Shale. 

99' 

0" 

Sand  Stone,  fine  grain. 

1700 

97' 

6" 

Shale. 

3' 

6" 

Coal. 

4' 

0" 

Shale. 

16' 

8" 

Shale.    Ore  No.  90  at  its  Uip. 

1' 

0" 

Shale  ferruginous. 

• 

8' 

9" 

Coal, 

1' 

0" 

Shale. 

1' 

0" 

Coal. 

1650 

9' 

6" 

Ore  Nos.  17,  18  and  19  in  Shale. 

8' 

0" 

Ore  No.  16  in  Fire  Clay. 

6" 

Shale. 

1' 

0" 

Coal. 

7" 

Ore  No.  15  in  Shale. 

9' 

0"    » 

Ore  balls  in  stratum  of  Fire  Clay. 

6" 

Shale. 

1' 

6" 

Coal. 

9' 

6" 

Shalo. 

5' 

6" 

On\H  No.  18  and  14  in  Fire  Clay. 

1' 

6" 

Sand  Stone. 

6' 

6" 

Ores  19,  11,  10,  9  in  Shale. 

6' 

6" 

Shalo  with  ore  balls  Nos.  8  and  7. 

7" 

Ore  No.  6. 

4' 

8" 

Shale  with  ore  No.  5. 

6" 

Coal. 

6" 

Ore  No.  4  in  Shale. 

1' 

6" 

Coal. 

9' 

0" 

SluUo. 

9' 

8" 

Shale  and  Coal  together. 

9' 

9" 

Ore  No.  8  in  Shale. 

9' 

1" 

Ci>al. 

6" 

Shale. 

1600 

9' 

8" 

Ore  No.  9  in  Fire  Clay. 

4' 

10" 

Ore  No.  1  in  Sliale. 
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Feet  above  Tide. 

Thtekneu. 

Character  of  Bock* 

2'    6" 

Ore  in  Shale. 

f    Undermine    in 

the  8"  Coal  and 

'  Upper 
black 

all  the  Ore  above 

for  4'  will  come 

V    6" 

band    ^ 

down.   If  stack- 

Ore. 

ed  in  rows  and 

b 

self-washed    for 
a  month,  it  will 

L  yield  40  0-0. 

8" 

Coal. 

2'    0" 

Shaley  Sand  Stone. 

4/      Qff 

Shale. 

2'    6" 

Coal. 

* 

8'    0" 

Lunestone. 

8'    6" 

Fire  Clay. 

8" 

Coal. 

V    6" 

Shale. 

V    6" 

Shale  ferruginous.        / 

V    0" 

Shale. 

1'    3" 

Coal. 

1'    3" 

Shale. 

1'    6" 

Coal. 

V    6" 

Shale. 

V    6" 

Coal. 

2'    8" 

Shale,  brown. 

5'    0" 

Shale,  sandy  with  balls. 

1550 

8'    0" 

Shaley  Sand  Stone. 

4/    g// 

Shale. 

1'    6" 

Coal. 

7/    4// 

Fire  Clay. 

5'    0" 

Shales  ferruginous. 

7/    0" 

Shale  with  balls. 

2'    0" 

Shale  ferruginous. 

1'    0" 

Shale. 

1500 

89'    0" 

Sand  Stone. 

15'    0" 

Shale. 

8'    0" 

Ore  in  Fire  Clay, 

6'    0" 

Limestone. 

2'    0" 

Ore  in  Fire  Clay. 

1450 

10'    0" 

Shale. 

44'    0" 

Sand  Stone. 

1400 

8" 

Coal. 

10" 

Shale. 

2'    2" 

Limestone 

28'    6" 

SandS 

itone. 
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Ff0t  above  Tide. 

Thickneu, 

Character  of  Bock, 

«' 

0" 

Shale. 

6' 

0" 

Hard  black  band. 

6' 

0" 

Shale  very  ferruginous. 

4' 

6" 

Shale. 

1850 

1' 

8" 

Coal  Shaley.  \ 

1' 

0" 

Coal  hard,      >  5'  8" 

8' 

0" 

Coal  good.     * 

4' 

0" 

Sandy  Fire  Clay. 

«' 

0" 

Ore  in  Shaley  Fire  Clay. 

6' 

0" 

Limestone. 

1800 

88' 

0" 

Sand  Stone, 

9' 

6" 

1 

Shale. 
Ore  balls. 

11' 

0" 
2" 

Alarine  sliells, 
.  Balls  in  Shale. 
Coal. 

6' 

^0" 

Shale, 

2' 

2" 

Coal. 

14' 

0" 

Shale. 

1260 

4' 

0" 

Coal. 
'  Shales, 

25' 

6" 

Fire  Clay. 
Sand  Stone. 
^  Not  explored. 

2' 

0" 

Coal. 

1300 

102' 

1 

'  Unknown. 

1150 

Coal  crop  near  top. 

.Sand  Stone  at  bottom. 

0"         j 

'  Ferruginous  Shale. 

24' 

Grey  Shale. 

1100 

'  Black  Shale. 

2' 

0"        % 

6" 

Six  feet  Cool. 

8' 

6"         .' 

• 

8' 

0'* 

Fire  Clay. 

6' 

0" 

Shales  witli  balls  of  ore. 

27' 

0" 

Unknown, 

8' 

0" 

Coal. 

1050 

4" 

Shale. 

10' 

0" 
8" 

Sand  Stone. 
Coal. 
•  Shales. 

20' 

0" 

Fire  Clay. 
Shales. 
.  Firt^  Clay. 

1' 

C" 

Coiil. 
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JPbet  above  THde,     Thieknesa,        Character  of  Rock. 
1000  10'    0"  Fire  Clay. 

950  92'    0"  Sand  Stone  [XII]. 

This'rock  is  constant.  It  makes  the  flat 
summit  of  the  west  mountain ;  and, 
north  of  Savage  creek,  has  lying  on  it 
isolated  cubic  blocks,  fragments  of 
itself,  as  large  as  three  story  houses, 
very  remarkable  objects. 

Large  balls  of  ore. 

Shale. 

Shale  Coal. 

Sand  Stone,  thin  layers. 

Coal. 

Shale. 

(Sand  Stone,  &c.,  not  explored.) 

Ore  in  Shale. 

(Principally  Saial  Stone,  ?) 

Coal. 

Shale.     Small  interval. 

Sand  Stone,  thin  bedded. 

Lowest  known  coal  bed. 

Principally  Sand   Stone,  but  not  much 
^        explored. 

Green  Shale  of  XI. 

Grey  Limestone  of  XI. 

.  Mr.  Chase  communicated  the  results  of  a  careful  discussion 
of  Philadelphia  Life  Tables,  extending  through.  62  years,  and 
including  more  than  400,000  lives. 

On  motion  of  the  Librarian,  the  subject  of  the  propriety  of 
publishing  the  MSS.  grammars  of  the  Choi  and  Cokchiquel 
languages,  in  the  Society's  Library,  was  referred  to  the  Pub- 
lication Committee,  to  report  thereon,  after  consultation  with 
Dr.  Brinton. 

Pending  nominations  Nos.  622,  628  were  read. 

At  Prof.  Cofl&n's  request  and  on  motion  of  Prof.  Kendall, 
the  Officers  of  the  Society  were  authorized  to  sign  a  memo- 
rial to  Congress  praying  for  a  sufficient  appropriation  for  ob- 
serving properly  the  total  eclipse  in  August  next. 

On  motion  of  Mr.  Fraley  the  renting  or  otherwise  dispo- 
sing of  the  Hall  was  referred  to  a  committee  consisting  of 
Messrs.  Price,  Fraley,  Welsh,  Eushenberger  and  Cresson. 

And  the  Society  was.  adjourned. 


3' 

0" 

900 

14' 

6" 
3" 

12' 

3" 

• 

2' 

0" 

2' 

6" 

850 

42' 

6" 

7' 

6" 

800 

83' 

0" 

750 

2'- 

6" 

? 

? 

27'^ 

0" 

2' 

0" 

160' 

0" 

550 

90' 

0" 

450 

? 

? 
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Stated  Meeting,  February  19,  1869. 

Present,  fourteen  members. 

Mr.  Fhaley,  Vice-President,  in  the  Chair. 

Dr.  Horn,  a  newly  elected  member,  took  his  seat. 

Letters  accepting  membership  were  received  from  f 
Birch,  dated  British  Museum,  London,  February  2d,  an- 
liam  IL  Flower,  dat^  College  of  Surgeons  of  Knglant 
don,  February  1,  1809, 

Letters  of  acknowledgment  were  received  from  the  1 
Antiquarian  Society,  Nov.  23,  1868,  for  No.  77,  the 
Institute,  Rhode.  Island  Historical  Society  and  Unive 
Now  York  City,  all  for  No.  80  of  the  Proceedings. 

A  letter  from  M,  Chevalier  announced  the  transmit 
a  sot  of  the  reports  of  the  Jury  of  the  International  ] 
tiou  of  1867. 

A  letter  from  Prof.  Coppe<5  enclosed  a  receipt  for  M, 
History  of  Spain. 

Donations  for  the  Library  were  announced  from  Pr- 
tedeschi,  the  Kussiau  Academy,  French  Geographical  ^ 
B.  N.  IL  Society  and  Public'  Library,  Mr.  Eli  K.  Pi 
Kirkbride,  Prof.  Cope  and  Hon.  Charles  Sumner. 

The  death  of  Charles  N.  Bancker,  at  Philadelphia,  F« 
16,  1869,  aged  91,  was  announced  by  Dr.  Hays  with 
priato  remarks,  and  on  motion  of  Mr.  Fraley,  Judge  ( 
lader  was  requested  to  prepare  an  obituary  notice  of 
ceased. 

Mr.  Loa  communicated  for  publication  in  the  Tran 
"  Remarks  on  Thirteen  New  Species  of  Crinoidea,  fi 
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Statfd  ifeeting,  February  10,  1860, 

Present,  fourteen  members. 

Mr.  Fralky,  Vice-l^sident,  in  the  Chair. 

Dr.  Ilom,  a  newly  elected  member,  took  his  seat. 

Letters  accepting  memWrship  were  received  from  Samuel 
Bin.»h,  datiMi  British  Museum,  London,  February  2d,  and  Wil- 
liam IL  Flower,  dat^l  College  of  Surgeons  of  Knglaud,  Lon- 
don, February  1,  18(U). 

Letters  of  acknowledgment  were  receivtHl  from  the  Ijondon 
Antiquarian  Society,  Nov,  23,  1808,  for  No.  77,  the  Kssex 
Institute,  Rluxle  Island  Historical  SiH^ietv  and  Universitv  of 
New  York  City,  all  for  No.  80  of  the  ProeecHlings. 

A  letter  from  M,  Chevalier  announced  the  transmission  of 
a  set  of  the  reports  of  the  Jury  of  the  International  Ex^wsi- 
tiou  of  1867. 

A  letter  from  Prof.  Coppet5  enolosiHl  a  receipt  for  Mariana's 
History  of  Spain. 

Donations  for  the  Library  were  announced  from  Prof.  Zan- 
tedeschi,  the  Russian  Academy,  French  Geographical  Society, 
B.  N.  H.  Society  and  Public  Library,  Mr.  Kli  K.  Price,  Dr. 
Kirkbride,  Prof.  Cope  and  Hon.  Charles  Sumner. 

The  death  of  Charles  N.  Bancker,  at  Philadelphia,  February 
16,  1809,  aged  91,  was  announced  by  Dr.  Hays  with  appro- 
priate remarks,  and  on  motion  of  Mr.  Fraley,  Judge  Cadwal- 
lader  was  requested  to  prepare  an  obituary  notice  of  the  de* 
ceased. 

Mr.  Lea  communicated  for  publication  in  the  Transactions 
**  Remarks  on  Thirteen  New  Species  of  Crinoidea,  from  the 
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Palaeozoic  rocks  of  Indiana,  Kentucky  and  Ohio,  &c.  By- 
Sidney  S.  Lyon  of  Louisville,  with  4  plates,"  which  was  re- 
ferred to  a  committee  consisting  of  Mr.  Lea,  Mr.  Cope  and 
Mr.  Lesley: 

The  Secretary,  in  the  absence  of  Dr.  Leidy,  communicated 
for  publication  a  memoir  "  On  the  Geological  Age  and  Equi- 
valents of  the  Marshall  Group.  By  Prof.  A.  Winchell.*' 
Which  was  referred  to  a  committee  consisting  of  Mr.  Lesley, 
Dr.  Le  Conte  and  Dr.  Leidy. 

A  letter  from  Prof.  F.  Y.  Hayden  communicated  "  Notes 
on  the  Geology  of  Wyoming  and  Colorado  Territories,  No.  2, 
with  6  wood  cuts,  already  cut,  and  two  ink  sketches,"  which 
was  referred  to  the  Secretaries  with  power  to  act. 

« 

Prof.  Cope  exhibited  and  described  a^aw  of  Mylodon  an- 
nectens  from  the  post-tertiary  rocks  of  South  America. 

Prof.  Cope  exhibited  the  mandible  of  a  gigantic  sloth  from  the  post-ter- 
tiary of  the  Banda  Oriental  in  South  America.  He  stated  that  it  belong- 
ed to  the  genus  Lestodon  (Gervais)  but  approached  in  its  characters  the 
Myodon  of  Owen.  He  pointed  out  the  anterior  canine  teeth  of  Mega- 
lonyx,  tlie  posterior  canines  of  Lestodon,  and  the  reduction  of  the  same 
in  Mylodon  to  the  character  of  small  premolars,  less  than  the  molars. 
In  the  species  exhibited,  the  canine  is  removed  to  close  proximity  to  the 
molars,  and  was  as  large  as  the  first,  immediately  following  it.  The  species 
differs  not  only  in  this  respect,  but  in  the  form  of  this  and  other  teeth 
from  ihe  Mylodon  robustus  (Owen),  to  which  it.  is  nearly  related.  The 
form  of  the  symphysis  is  not  very  different,  but  is  tunned  outwards  at 
the  anterior  angles  and  emarginate  mediaUy.  The  lateral  margin  con- 
cave. The  canine  directed  upwards,  and  imore  outwards  than  the  mo- 
lars. Its  section  presents  longer  straight  inner  and  anterior  sides,  and  a 
short  convex  outer  side,  which  is  connected  to  the  inner  by  an  oblique, 
slightly  concave  side.  The  second  tooth  or  molar  about  the  same  size, 
and  of  subtrifoliate  section,  the  outer  lobe  more  obtuse,  and  less  strong- 
ly separated  by  alveolar  ridges  than  the  two  inner  from  each  other. 
Third  molar  quite  oblique,  directed  backward  and  inward,  the  section 
composed  of  four  arcs  separated  by  alveolar  ridges.  Posterior  part  of 
alveolus  of  last  molar  broken  away,  the  anterior  part  narrower  and  more 
oblique  than  any  other  tooth. 

Prof.  Cope  stated  that  the  species  seemed  to  be  near  the  Lestodon 
myloides  of  Gervais,  which  was  however  so  briefly  described  as  to  be 
scarcely  recognizable.  According  to  the  characters  of  Lestodon,  the 
canine  tooth  appears  to  be  at  a  greater  distance  from  the  molar  than  in 
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the  present  animal^  where  that  distance  is  only  twice  as  great  as  that 
between  the  first  and  second  molars. 

Prof.  Cope  described  several  points  of  novelty  and  import- 
ance in  the  memoir  on  the  Fossil  Batrachia  of  North  America, 
which  the  Society  is  publishing  in  Part  1  of  Vol..  XIV.  of  its 
Transactions ;  and  expressed  a  desire  that  the  Society  should 
permit  him  to  illustrate  the  memoir  with  additional  plates. 

He  pointed  out  that  all  the  tortoises  of  the  Cretaceous  yet  discovered 
were  fresh  water  forms,  many  allied  to  Chelydra,  and  that  there  were  no 
extinct  land  tortoises  or  Testudinidae  in  North  America,  the  species  from 
the  Western  Territories  referred  hitherto  to  Testudo  being  in  fact  Emy- 
didsB.  He  called  attention  to  the  peculiar  characters  of  the  Mosasaurs 
and  of  the  Streptosauria,  as  not  having  been  previously  pointed  out,  and 
stated  there  were  eleven  species  of  the  first  named  group  known  to  him 
from  North  Amenca.  One  of  these,  M.  depressus  Cope,  common  in  New 
Jersey,  Is  defined  by  the  transverse  ovate  form  of  the  vertebral  centra 
throughout  the  column,  and  the  presence  of  a  prominent  rib  of  the  outer 
face  of  the  quadrate  bone,  throwing  the  meatal  pit  inward,  and  not 
reaching  the  proximal  articular  face. 

He  mentioned  also  the  modifications  of  form  in  the  Dinosaurian  skele- 
ton, by  which  an  approach  to  the  Birds  was  indicated.  Thus  the  ilium 
from  a  vertical,  assumed  a  transverse  position,  the  acetabulum  being 
thrown  upward  and  forward,  while  the  great  size  and  inferior  and  pos- 
terior position  of  the  other  pelvic  elements  transformed  the  weight  of 
the  viscera  posteriorly,  to  beneath  the  support.  The  consequence  of  this 
was  the  inclosure  of  a  longer  series  of  vertebrae  as  sacral,  derived  from 
the  lumbar  series,  and  the  support  of  the  body  by  a  powerful  hind  limb, 
more  nearly  beneatli  the  centre  of  gravity  than  in  other  types  of  r9ptiles. 

An  additional  approximation  to  the  birds  was  seen  in  the  hind  limbs. 
The  head  of  the  femur  was  transverse  to  the  condyles,  and  the  crest  of 
the  ilium  furnished  with  a  very  elevated  crest.  In  the  more  quadrupedal 
forms  as  Iguanodon  «and  Hadrosaurus  the  crest  was  much  curved  out- 
wards, while  in  the  biped  types  as  Laelaps  and  Poecilopleurum  the  crest 
projected  more  forwaixl.  In  the  latter  also  the  astrogalus  embraced  the 
tibia  in  the  closest  manner,  and  presented  to  the  foot  at  a  remarkable  angle. 
In  Compsognathus  this  element  had  united  with  the  tibia  as  in  birds. 
The  latter  and  Stenopelix  Myo,  he  stated  to  be  the  best  preserved  injpelvic 
characters.  He  stated  that  these  affinities  had  been  explained  by  him  at 
a  meeting  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  in  Feb., 
1B67,  and  had  since  been  confirmed  by  other  authors. 

Nominations  Nos.  622  and  623,  and  new  nominations  Nos. 
624,  625,  626  were  read. 

And  the  Society  was  adjourned. 
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PHILADELPHIA  LIFE  TABLES. 

By  Pliny  Earlb  Chase. 

More  than  forty  years  ago  Dr.  Gouverueur  Emerson,  in  the  Amerioan 
Journal  of  the  Medical  Sciences,  began  his  discussion  of  the  vital  statis- 
tics of  Philadelphia.*  His  connection  with  the  Board  of  Health  gave 
him  ready  access  to  the  original  returns,  and  after  subjecting  them  to  a 
rigid  scrutiny,  he  became  satisfied  that  the  sanitary  condition  of  the  city 
was  remarkably  good. 

Doctors  W.  S.  W.  Ruschenberger,  Wilson  Jewell,  James  N.  Corse  and 
W.  Lehman  AVells,  on  behalf  of  the  Committee  on  Epidemics  and  Me- 
teorology, of  the  Philadelphia  College  of  Physicians,  subsequently  pub- 
lished some  interesting  local  nozological  tables  and  conclusions.  I  can- 
not find  that  any  other  noteworthy  use  has  been  made  of  a  valuable 
mortuary  record,  which  has  been  kept  with  great  care,  and  without  inter- 
ruption, from  the  commencement  of  the  year  1807  until  the  present 
time.f 

At  the  request  of  the  Provident  Life  and  Trust  Company  of  Philadel- 
phia, I  have  recently  computed  two  comparative  life  tables,  from  the 

*  Among  the  results  developed  by  Dr.  Emerson's  Investigations  connected  with  the  movement 
of  population  and  vital  statistics  of  Philadelphia,  embracing  a  period  of  about  thirty  years  flrom 
the  year  1807,  when  the  first  official  BUI  of  Mortality  was  issued,  are  the  following : 

1.  Oreat  healthfUlness  of  the  city  proper,  in  which  the  annual  proportion  of  deaths  to  the  popula- 
tion was  only  1  in  56  (See  Am.  Med.  Journal  for  Nov.  1827). 

2.  Excessive  mortality  in  the  colored  population  (Ibid). 

3.  Improved  condition  of  colored  population  as  indicated  by  reduction  of  mortality. 

4.  Excessive  mortality  of  children  in  the  warm  months,  and  demonstration  of  the  fact  that  the 
deleterious  operations  of  heat  ar6  almost  entirely  confined  to  the  first  months  of  life,  the  Influence 
of  the  seasons  upon  Infantile  mortality  being  scarcely  perceptible  after  the  first  year  of  life  has 
passed. 

5.  The  excessive  mortality  of- male  over  that  of  female  children  in  the  first  stages  of  infancy, 
and  demonstration  that  this  is  not  owing,  as  commonly  supposed— to  greater  exposure  of  male 
children  to  accidents,  but  to  diseases  and  physiological  causes  peculiar  to  each  sex  (Am.  Jour,  of 
Hed.  Sciences,  1827  to  1831). 

7.  Practical  conclusions  drawn  Arom  results  last  mentioned  (Ibid). 

8.  Seasons  when  most  births  take  place  (Ibid.  Nov.,  1845). 

9.  Influence  exerted  through  epidemic  cholera  and  other  depressing  agencies,  tending  to 
reduce^the  preponderance  of  male  births  (Same  Journal  for  July,  1848,  p.  78). 

t  "From  authority  vested  in  the  Board  of  Health,  this  municipal  power  makes  It  obligatory  upon 
physicians  to  give  certificates  designating  the  niune,  age,  and  sex  of  aU  who  die  under  their  care, 
and  sextons  are  bound  by  still  heavier  penalties  not  to  permit  the  interment  of  any  dead  body 
until  soch  certificate  is  obtained,  which  he  returns  to  the  Health  Ofilce  on  the  last  day  of  every 
week,  for  publication"  (Emerson;  op.  cit.,  vol.  I,  p.  117  ). 
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returns  of  the  Boanl  of  He.iUh,  and  of  tlio  several  monthly  meetings  of 
the  Society  of  FriemU  in  the  oitv  and  its  inimetUate  neii;hlK>rhooil. 

Tlie  jjenonU  Pliiladolpliia  taWe  is  more  extoujuve  than  any  table  hith- 
erto published  for  a  siujjle  locality,  Wing  iKisi^d  U)Hm  iwoitls  of  4*^5, 5lVi 
interments,  ^^i).\51H)  births,  and  seven  snooossive  decennial  census  enu- 
merations. 

The  Friends'  t;tble  is  l^^sed  uiH>n  rei*onls  of  14«(»00  intennenta,  4,504 
births,  and  eij^ht  enumenUions  of  memlx^rship.  This  is  the  th^t  tablo 
ever  publishcil  that  afloitls  any  Imsis  for  estiniatinj;  the  sj^nitary  ad  van- 
t4*iri»s  of  moderation,  ti>miH> ranee,  and  a  genenU  regaixl  for  the  laws  of 
health  and  monility.  The  tables  which  have  Ihhmi  constructed  fix>m  the 
experience  of  diflerent  Tontines  and  Life  Insurance  ComiKinies  exhibit 
some  of  these  ad>'j\ntact^s  with  the  added  indeterminate  a*lvantage  of 
meiUcal  selection. 

The  following  definitions  and  explanations  may  facilitate  the  study  of 

the  tj^bles  : 

* 

The  />.»w»7>.V  Uf>^  is  the  limit  which  is  sometimes  attained  in  a  given 
district. 

The  prolhibf^  U/^  ^**rfV  ;»r(»'««/.SV**\  is  the  tcnu  at  which  one  half  of 
tluvse  who  aiv  l>orn  alive  will  have  died.  It  is  the  agi\  the  pn^bability 
of  living  lK>yond  which  is  jts  grt^it  as  that  of  tlying  In^foix*  the  agt^  is 
attained. 

The  proS.iSJ^  U'u  ot  «i«y  tt^y.  is  the  term  at  which  one  half  of  those  who 
are  living  at  that  age  will  have  dieih 

The  fxp^.'iiiti  m  of  t(u  ^,**r»V  in  'ij<unr**\  is  the  avwage  ;\gi*  which  will 
Ih>  attaineil  by  all  who  are  lMn*n. 

The  <'J";><'''^l.'^w^  f>f'/»VV  tit  itn^/  ii^y,  is  the  avcrj\ge  after  life-time  of  aU 
who  a«>  living  tit  that  a^r. 

The  iM<in  txp^ctiitifn  is  the  avenige  after  life-tune  of  ff,7  who  are  living. 

The  proporti'nutt^  i,».>r/ii?»7i/  at  any  agt\  is  the  ratio  of  the  numl>er 
dying  during  the  year  following  that  rge  to  the  numlnn*  living  at  the 
precise  age. 

The  n'tdh'fff  at  any  age,  is  in  invei'se  ratio  to  the  pn>iHU'tionate  mortal- 
ity at  that  .age.  If,  for  example,  out  of  li^OO  child ivn  lH>rn  alive  the  average 
uumlH>r  of  deaths  under  1  year  of  age  is  ISO.J^S,  the  pn>|Hn'tionate  mor- 
tality wr  lOlHl  is  I80.a8,  and  the  vitality  is  ^"' '""  or  5.54, 

Xeither  the  m^itn  «i',v  tit  (i<\tth  nor  the  ih^.m  «i;;r'  t\f'  thf  Uting  funiislies 
a  sufficient  clue  to  the  ex ihv tat  ion  yf  life,  or  any  indeinnident  criterion  of 
s;dubrity.  Emigration,  innuigratiou,  excess  of  births  over  deaths  or  of 
deaths  over  births,  zymotic  iliscascs,  and  other  ciixnnnstamvs,  variously 
disturb  tlie  normal  values  which  aw  embrainnl  in  a  perfect  life  table. 
Such  a  table  ix'pix'sents  an  iilcal  stationary  iH>pulation,  or  one  in  which 
the  number  of  annual  births  is  exactly  equal  to  the  numlH>rof  annual 
deatlis,  and  one  which  is  not  jiflVcted  by  emigration  or  immigration. 
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By  a  joint  examination,  in  accordance  with  the  formulas  of  De  Morgan, 
Davies  ^and  Farr,  of  the  numbers  living  at  any  given  age  and  the  num- 
bers dying  at  the  same  age,  the  disturbances  to  which  all  populations  are 
subject  can  be  mostly  eliminated,  and  results  obtained  which  will  afford 
a  proper  basis  for  comparisons. 

There  are,  however,  some  elements  of  uncertainty  which  cannot  be 
removed  by  any  method  hitherto  proposed.  Among  these  are  the  fol- 
lowing : 

1.  The  old  and  still  mooted  doctrine  of  climacterics,  or  critical  periods 
of  life  in  which  some  great  constitutional  chaftige  is  supposed  to  take 
place,  appears  to  derive  some  confirmation  from  such  irregularities  as  the 
alternate  diminution  and  increase  of  proportionate  mortality,  in  the  Car- 
lisle table,  at  the  ages  21,  22,  31,  33,  46,  50,  89,  90,  as  well  as  from  the 
increase  of  expectation,  in  the  Carlisle  table  from  91  to  95,  in  Quetelet's 
Belgian  table  from  89  to  91,  an«i  m  the  Philadelphia  table  from  91  to  100. 

2.  Wherever  a  population  is  affected  by  immigration,  two  classes  of 
disturbance  may  be  looked  for;  one  arising  from  the  poorer  class  of 
immigrants,  who  live  in  the  most  unhealthy  neighborhoods,  exposed  to 
privations  and  hazards  which  increase  the  mortality  of  infancy  and  youth; 
the  other  from  a  better  class,  like  our  house  servants,  the  agents  of  im- 
porting houses,  and  persons  of  some  property,  who  increase  the  average 
vitality  towards  the  close  of  life. 

3.  In  many  places,  especially  in  cities,  almshouses  and  asylums  for  the 
aged  furnish  comforts  which  tend  to  prolong  life.  The  tendency  is  aided 
by  the  freedom  from  care  and  anxiety,  the  infrequency  of  exliausting 
mental  effort,  and  the  watchfulness  of  friends  or  nurses. 

4.  In  a  Society  with  birthright  membership,  like  the  Society  of  Friends, 
nearly  all  the  deaths  in  infancy  and  youth  may  be  entered  on  the  records. 
But  after  reaching  maturity  the  ties  of  membership  are  often  sundered 
for  various  reasons,  and  many  of  the  deaths  in  old  age  may  escape  notice. 
The  ratios  of  apparent  mortality  will  thus  be  affected  unfavorably,  during 
the  whole  course  of  life. 

According  to  the  census  of  18G0,  the  foreign-born  residents  of  Phila- 
delphia constituted  nearly  thirty  per  cent,  of  the  entire  population.  On 
this  account  any  comparisons  with  other  life-tables  either  in  infancy  or  old 
age  might  convey  an  erroneous  impression.  But  the  mean  expectation  is 
probably  but  little  affected  by  the  foreign  element,  and  it  may  very 
properly  be  considered  in  the  following  comparison  with  two  of  the  most 
celebrated  and  one  of  the  most  unfavorable  foreign  tables. 

Comparative  mean  expectations : 

Price's  London 23.70  years. 

Philadelphia 31.46  *' 

Farr's  English,  No.  3,  male 31.77  " 

"  "     female 32.33  " 

Carlisle 32.66  " 

Friends' 33.11  " 


Chnsr.l  *-"  [February  5, 

NotwitliBtanding  the  increased  juvenile  mortality  consequent  upon 
inuuignition,  tlic  Philadelphia  table  slio^s  a  iH>$sib1o  life  of  114,  a  prob- 
able life  of  S;^.44,  and  an  ex^iei^tation  of  *)o.09.  I  know  no  other  city  of 
much  magnitude  in  which  so  favorable  vital  conditions  have  ever  been 
reported. 

In  preparing  tlie  Philadelphia  table  the  following  values  wera  ascer- 
tained : 

Ratio  of  deaths  of  colored  persons  to  entin*  numlier  of 

deaths ;  for  62  yoai*s 8.7  i>er  cent. 

Do.  fix>m  1863  to  1867,  inclusive 6.7 

Average  mortality,  62  years 1  in  47.836. 

**        Colored  mortality,  69  years 1  in  27.761. 

**              "                **          1858  to  1862,  inclusive 1  in  34.780. 

Ratio  of  still-births  to  total  births *. 4.3  per  cent. 

**      *♦        *<                •*          deaths 5.8       •* 

**      **  living  births  to  population 2.8      ** 

**      '*  deaths  to  births ' 74.5      *• 

Natural  annual  increase 7      " 

Average      **  **        3.8      «* 

"  **      immigration 2.6      ** 

Mean  age  at  death 23.57  years. 

"      *»  of  the  living 24.29 

Dr.  Emerson's  discus.sions  sliowcd  a  ratio  of  deaths  of  coloi"ed  persons, 
as  great  as  16  iH»r  cent,  of  the  entire  numlH>r  of  deaths ;  an  average  white 
mortality  varying  lietween  1  in  38,25  and  1  in  56.53 ;  an  average  colored 
mortility  of  1  in  19  from  1807  to  1820  inclusive,  and  of  1  in  27.2  fix>m 
1821  to  1830  inclusive.  We  have  no  means  of  dctennining  the  ratio  of 
colored  mortality  since  the  close  of  the  war,  but  even  if  it  sluiuld  sliow  a 
temporary  increase,  there  can  be  little  doubt  that  the  general  sanitary 
improvement  noted  by  Dr.  Emerson  still  continues.  The  diminution  in 
the  iH>r  centage  of  coloixnl  deaths,  from  16  per  cent,  to  6.7  iwr  cent.,  is 
attributable  in  part  to  this  general  improvement,  and  in  part  to  the  pre- 
ponderating increase  of  the  white  population. 

Tlie  advantages  of  regular  habits  are  sliown  by  the  following  compa- 
risons: 

Fn^nth.  Philadelphia,  Adtantage, 

Maximum  vitality  ^age  12^ 310.56  257.74  20.49  per  cent. 

Average    proportionate    morUUity 

from  20  U>  60  years  of  age 14.25  17.58  23.37        ** 

Expectation  of  life 43.73  35.09  24.63 

Probablelife 48.08  33.44  43.78        *< 

Proportionate  mortality  at  birth. ..  124.66  180.38  44.70 
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PHILADELPHIA  GENERAL  LIFE  TABLE. 


[Chaac. 


Age. 


1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 


Livingy 
Hnmber. 


100,000 

81,962 
74.422 
69.995 
67,013 
64,974 

63,587 
62.644 
61,993 
61,523 
61,161 

60.864 
60,613 
60,377 
60,139 
59,884 

59,606 
59.299 
58,956 
58.578 
58,164 

57,708 
57,215 
56,686 
56,126 
55,539 


26 

54,929 

27 

54,300 

28 

53.657 

29 

53.004 

30 

52,342 

81 

51,670 

32 

50,989 

33 

50,300 

31 

49,602 

35 

48.896 

36 

48,180 

37 

47.458 

38 

46,728 

39 

45,992 

40 

45,249 

41 

44.501 

42 

43.747 

43 

42.987 

44 

42,221 

45 

41.449 

46 

40,671 

4;? 

39,887 

48 

39.098 

49 

38.303 

50 

37.503 

51 

36.696 

52 

35,883 

53 

35,062 

51 

34.232 

55 

33,392 

56 

32.541 

57 

31,676 

Dylngi 
Number 


18,038 

7.540 
4.427 
2.982 
2.039 
1,887 

943 
651 
470 
362 
297 

251 
236 
238 
255 

278 

307 
343 
378 
414 
456 

493 
529 
560 
587 
610 

629 
043 
053 
662 
072 

681 
689 
098 
706 
716 

722 
730 
736 
743 
748 

754 
760 
766 
772 
778 

784 
789 
795 
800 
807 

813 
821 
830 
'  840 
851 

805 
877 


Propor- 
tionate 

Ezpeota- 
tion. 

Age. 

U^mig 

Dyittgi 

Mortality, 

Hnmber 

Hnmber. 

Number 

per  1000. 

of  years. 
35.09 

180.38 

58 

30.799 

891 

92.00 
59.48 

41.71 
44  88 

59 
60 

29.908 
29.003 

905 
918 

42  60 

46.59 

61 

28,085 

931 

30.43 

47.74 

62 

27.154 

946 

21.35 

48.23 

63 

26,208 

961 

14  83 
10  40 

48  27 
47.99 

64 
65 

25.247 
24,269 

978 
996 

7.58 

47.49 

66 

23,273 

1.016 

5.88 

46.84 

67 

22,257 

1,036 

4.88 

46.12 

68 

21.221 

1.055 

4.14 
3.88 

45.34 
44.53 

69 
70 

20.166 
19,093 

1,073 
1.087 

3.95 

43  70 

71 

18.006 

1.096 

4.24 

42  87 

72 

16.910 

1,101 

4.64 

42.05 

73 

15,809 

1,098 

5.18 
5.76 

4121 
40  45 

71 
75 

14.711 
13,021 

1,090 
1,076 

6.40 

39  69 

76 

12545 

1,054 

7.10 

38  91 

77 

11.491 

1,028 

7.83 

38.21 

78 

10.463 

995 

8.55 
9  24 

37.51 
36  83 

79. 
80 

9.468 
8,509 

959 
916 

9.88 

36.17 

81 

7.593 

870 

10  48 

35  52 

82 

6.723 

819 

11.00 

34.89 

83 

5,904 

767 

11.45 
1183 

34.28 
33.67 

84 
85 

5,137 
4,427 

710 
651 

12  18 

33  07 

86 

3,776 

591 

12  50 

32.47 

87 

3,185 

539 

12  84 

31.87 

88 

2.646 

484 

1318 
13  52 

31.28 
30.69 

89 
90 

2,162 
1,723 

439 
389 

13  88 

3010 

91 

1,334 

319 

14  24 

29.52 

92 

1.015 

247 

14.63 

28  91 

93 

768 

187 

15.00 
15.38 

28  36 
27.79 

94 
95 

581 
439 

142 
107 

15  76 

27.22 

96 

332 

80 

16.15 

26  64 

97 

252 

59 

16.53 

26.07 

98 

193 

43 

16  94 
17.38 

25  50 
24  93 

99 
100 

150 
119 

31 
23 

17.83 

24  36 

101 

96 

18 

18.30 

23.79 

102 

78 

14 

18.78 

23.23 

103 

64 

12 

19.28 
19.78 

22.66 
2210 

104 
105 

52 
43 

9 

8 

20  33 

2154 

106 

35 

6 

20.90 

20  97 

107 

29 

5 

21.50 

20.41 

1C8 

24 

6 

22.15 
22  88 

19.85 
19.28 

109 
110 

18 
12 

6 
5 

23  GO 

1872 

111 

7 

4 

24  54 

1817 

112 

3 

2 

25  50 

17.61 

113 

1 

1 

26  56 

17.06 

114 

27.70 

16.51 

Propor- 
tionate 
Xortalitji 
per  1000. 


28  93 
30  25 
31.65 

3318 
31.84 
36.66 
38.72 
4104 

43.64 
46.55 
49  75 
53  22 
56.94 

60  88 
65  08 
69.48 
7410 
78.96 

84.06 

89.44 

95.14 

101.20 

107.66 

114.56 
121.92 
129.80 
13818 
147.08 

15657 
169  20 
183.42 
20310 
225.54 

239.32 
243  00 
244.22 
244.22 
243.36 

239.67 
231.40 
225.54 
205.67 
192.76 

186.42 
182  86 
180.78 
179  65 
178  90 

178  60 
18154 
189.04 
20512 


Bzpeota- 

tion. 
Number 
of  years. 


15  97 
15  43 
14.89 

14.36 
13.84 
13  32 
12  81 
12.30' 

11.81 
11.32 
10  85 
10  39 
9.95 

9.52 
9.U 
8  71 
8  32 
7.94 

7  58 
7.23 
6.89 
6.57 
6  25 

5  94 
5  05 
5.3(> 
5  00 
4  82 

4  57 
4.32 
410 
3  91 
3.78 

3  63 
3.75 
3.79 

3  85 
3.91 

4.01 
4.10 
4.23 

4  33 
4.39 

4.31 
4.19 
4.01 
3  79 
3  51 


316 

2.75 
2  25 
174 
1.37 

1.05 
.80 
.50 
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Stated  Meeting^  March  5,  1869. 
Present,  eighteen  members. 

Dr.  Wood,  President,  in  the  Chair. 

Mr.  Baird,  lately  elected  a  member,  was  introduced  to  the 
presiding  ofl&cer  and  took  his  seat. 

Letters  accepting  membership  were  received  from  J.  J.  A. 
Worsaae,  dated  Castle  of  Eosenborg,  Copenhagen,  February  4, 
1869;  from  J.  Chabas,  dated  Chalon  sur  Saone,  Feb.,  1869; 
from  Ed.  Lart^t,  dated  Paris,  No.  25  Eue  LacepMe,  February 
15,  1869 ;  from  T.  H.  Huxley,  dated  Eoyal  School  of  Mines, 
Jermyn  Street,  London,  February  16,  1869 ;  and  from  W.  M. 
Gabb,  dated  Philadelphia,  February  19,  1869. 

A  letter  declining  appointment  to  prepare  an  obituary 
notice  of  John  Cassin  was  received  from  Dr.  Bridges,  dated 
Philadelphia,  February  20,  1869. 

Letters  acknowledging  the  receipt  of  the  published  Pro- 
ceedings of  the  Society,  Nos.  75,  76,  77,  were  received  from 
G.  Kirchhoff,  dated  Heidelberg,  October  22,  1868 ;  from  Pro- 
fessor Hornstein,  Director  of  the  Prague  Observatory,  dated 
November  5,  1868  ;  and  from  the  Eoyal  Society  of  Antiqua- 
ries, Copenhagen,  September  1,  1868. 

Letters  of  invoice  were  received  from  the  Eoyal  Society  of 
Antiquaries ;  the  Jablonowsky  Society  of  Leipsic,  November 
11,  1868;  the  Academy  of  Sciences  at  Vienna,  November  4, 
1868 ;  the  Swiss  Polytechnic  School  at  Zurich,  November  27, 
1868 ;  the  Eoyal  University  at  Norway,  Christiania,  Novem- 
ber, 1868 ;  and  the  United  States  Legation  at  Paris,  February 
8,  1869. 
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A  letter  ^vaa  read  from  M.  A.  L'arlier  "o  Mj.  Durand, 
respecting  proceedings  raken  la  tae  <jaae  -^f  the  Miciiaux 
LeaacT. 

Donationa  for  the  Librarr  T\-ere  received  frr^ni  the  Xatural 
Historv  SocietT  nt  Moscow,  tiie  '  .rcot^rapiiioai  Society  and 
PhTsicai  ObservatorT  at  St.  rt'tersburir,  ihe  Hovai  Universitrr 
of  Xorvvav,  the  iloval  Saxon  Societv,  the  Prince  Jablo- 
noTTsky  Society  at  Leipsic,  the  Societies  at  ^Vuriitz,  Emden, 
Lausanne,  and  <jreneva,  the  Academy  <->f  Sciences  at  Vienna, 
the  (jlreo  graphical  Society  and  13  urea  a  iles  Fonts  et  (^'hausiseea 
at  Paris,  the  Hoyai  ^Latrououiicai.  MeteoroiuLiical  and  Chemi- 
cal  Societies  of  London.  Sir  Joiin  F.  W.  Uerschel,  the  Bos- 
ton Xaturai  llistorv  Societv,  the  Xew  York  Lvceum^  the 
Franklin  Institute,  the  ^^ledicai  News,  tlie  Fpiscopai  Church 
HospitaL  (ren.  \T.  F.  I^iimer,  the  Rev.  Ai:)ert  13arnes  of 
Philadelphia*  the  Peabody  lustituie  of  Baltimore,  the  Public 
Library  of  Cincinnati,  the  C:iiveri?itv  "i  Michigan,  and  the 
California  Academy  ot!  Sciences  at  San  Francisco. 

A  record  was  made  ot'  the  decease  «.»t'  J.  K.  Paulding  and 
Alexander  Stevens,  M.  1\,  '->i*  New  Yoriv. 

The  committee  to  which  was  reierred  the  paper  on  thirteen 
new  species  o(  Criuoidoa,  iu  the  Falieozoic  rocks  o^  Xorth 
America,  in  Keutuckv,  Indiana  aud  <  )hio,  bv  C<jL  S.  S.  Lyon 
ot*  Louisville,  presented  their  report,  recommending  its  publi- 
cation in  the  ' Transact io us  of  the  Society,  which,  on  motion, 
was  so  onleretL 

I'he  committee  to  which  was  reierred  the  paper  on  the  Mar- 
shall (iroup,  by  I'rof  A.  Wiuchell,  reported,  recommending 
its  publication  iu  I  ho  Pi*oceedi!i,L!;s ;  on  motion,  it  was  referred 
to  the  Secretaries  with  power  to  act. 

Pending  uomiuatioas  >Jos.  (122  to  u2*3  were  read. 


And  the  Societv  was  adjourned. 
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NOTES  ON  THE  GEOLOGY  OF  WYOMING  AND  COLORADO  TERRITORIES. 

No.     2. 
By  F.  V.  Hayden. 

Before  describing  the  geological  character  of  the  Laramie  Plains  and  the 
countiy  to  the  west  of  it,  I  will  attempt  to  present  a  resume  of  the  physical 
geography  of  that  very  interesting  region.  If  we  look  at  the  profile  of 
the  route  constructed  by  the  Union  Pacific  Railroad  for  their  road  from 
Omaha  to  Fort  Bridger,  we  shall  find  that  at  Omaha,  the  initial  point,  the 
altitude  is  968  feet  above  tide  level.  At  the  mouth  of  Lodge  Pole  creek, 
a  distance  of  877  miles,  we  have  an  elevation  of  3528  or  a  gradual  rise 
in  that  distance  of  2560'  or  a  grade  of  about  7  feet  to  the  mile.  From 
the  mouth  of  Pole  creek  to  Crow  creek  crossing  near  Cheyenne  518.76 
miles  west  of  Omaha  we  have  reached  an  elevation  of  6019  feet,  or  an 
average  grade  of  over  9  feet  to  the  mile  for  the  entire  distance. 

At  Evans'  Pass  on  the  summit  of  the  Laramie  range,  we  have  reached 
the  highest  point  in  the  Rocky  Mountains,  8248',  a  distance  of  545.62 
miles  west  of  Omaha.  The  average  grade  is  over  18  feet  to  the  mile. 
But  for  100  miles  west  of  Omaha  the  average  grade  of  ascent  increases 
as  we  approach  the  mountains. 

If  we  take  the  distance  from  Crow  Creek  Crossing  at  the  foot  of  the 
mountains  to  Evans'  Pass,  *Hhe  Summit,"  a  distance  of  81.86  miles,  we 
have  an  average  grade  of  ascent  of  nearly  70  feet  to  the  mile.  We  can 
see  clearly  by  these  figures  the  plan  of  growth  of  that  portion  of  our 
continent  west  of  the  Mississippi.  A  number  of  these  profiles  have  been 
constructed  across  the  continent  from  the  Mississippi  to  the  Pacific  ocean, 
from  the  north  line  to  the  south,  all  pointing  to  the  same  result,  and  all 
agreeing  substantially  in  the  aggregate  results. 

Passing  over  this  first  range  of  mountains  to  the  Laramie  plains,  from 
Crow  Creek  Crossing  to  Laramie  river  57.58  miles,  and  571.89  miles  west 
of  Omaha,  the  elevation  is  7175  feet  above  tide  water.  Showing  that 
even  in  the  plain  country  on  the  west  side  of  the  first  range  the  elevation 
is  over  1000  feet  higher  than  at  the  base  of  the  mountains  on  the  east  side. 

From  the  latter  point  westward  there  is  a  continued  line  of  ascent  and 
descent  produced  by  the  same  forces  that  elevated  the  whole  Rocky 
Mountain  Chain.  Passing  the  Humbolt  mountains  we  then  descend  by 
a  moderate  grade  to  the  Pacific  ocean.  The  intermediate  portions  are 
occupied  by  a  continued  series  of  more  or  less  elevated  mountain  ranges 
with  intei-vening  valleys  which  are  always  at  a  considerable  height  above 
the  sea,  but  vary  at  different  points  from  east  to  west.  For  example 
the  elevation  of  the  Laramie  plains  near  Fort  Sanders  is  7175  feet,  at 
Salt  Lake  Valley  4285,  making  a  difference  of  2990  feet.  We  shall  en- 
deavor to  show  hereafter  that  this  difference  in  the  elevation  of  the  two 
localities  of  nearly  3000  feet  operates  most  favorably  upon  the  agricul- 
tural resources  of  Salt  Lake  Valley.  While  the  summers  in  the  Laramie 
plains  are  very  brief,  and  it  will  always  be  difficult  under  the  most  favor- 
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able  circtunstances  to  produce  crops  to  any  extent,  the  productions  of  • 
Salt  Lake  Valley  are  among  the  finest  in  the  world. 

We  can  see  at  a  glance  therefore  that  the  whole  country  west  of  the 
Mississippi  is  as  it  were  an  elevated  Plateau,  out  of  which  rise,  as  if  by 
the  bursting  of  the  crust,  a  vast  series  of  ranges  of  mountains,  trending 
in  the  aggregate  nearly  north-west  and  south-east,  and  each  of  the  series 
made  up  of  an  infinite  number  of  minor  ranges  trending  in  almost  every 
possible  direction.  In  many  instances  important  ranges  of  mountains 
are  separated  from  the  main  chain  by  extended  plains  composed  of  creta- 
ceous or  tertiary  formations,  and  without  a  knowledge  of  the  geological 
structure  of  the  country,  they  would  seem  to  be  entirely  disconnected. 

The  Black  Hills  of  Dakota,  occupy  an  area  of  6000  square  miles.  If 
we  examine  the  map  this  important  range  seems  to  be  entirely  isolated 
from  the  main  range,  but  from  the  south-western  side  extends  a  low 
anticlinal  valley,  just  exposing  the  tertiary  and  for  a  portion  of  the  dis- 
tance the  cretaceous  beds,  and  linking  the  Black  Hills  with  the  Laramie 
range  near  Fort  Laramie. 

Again,  the  same  may  be  said  of  the  Big  Horn  range,  from  the  south-east 
end  of  which  along  the  valley  of  Poison  Spring  creek  extends  an  anticli- 
nal valley,  joining  the  Big  Home  range  with  the  Laramie  near  the  Red 
Buttes.  All  these  isolated  ranges,  however  distant  they  may  appear  to 
be  from  the  main  range,  or  however  small  they  may  be,  are  really 
connected  to  the  eye  of  the  geologist.  It  is  thus  that  the  anatomy  of  this 
great  mountain  system  can  be  worked  out  in  detail.  Never  can  it  be  well 
done,  so  as  to  command  the  unqualified  approbation  of  the  scientific 
world,  until  the  minutest  topography  and  the  geology  are  united  together. 

The  northern  portion  of  the  Laramie  range  properly  commences  near 
the  Red  Buttes.  Here  the  nhcleus  of  feldspathic  granite  or  syenite  is 
concealed  by  the  overlying  unchanged  beds,  and  a  broad  interval  occurs 
which  is  occupied  by  a  great  variety  of  formations,  ranging  from  the 
carboniferous  to  the  most  recent  tertiary.  In  its  southward  extension 
this  range  seems  to  flex  around  from  an  almost  easterly  trend  to  a  south- 
west direction,  forming  almost  a  half  circle.  It  then  joins  on  to  the 
main  range  in  the  neighborhood  of  Long's  Peak.  Thus  the  Laramie 
range  constitutes  the  east  side  and  the  greater  part  of  the  north  side  of 
the  Laramie  plains  which  forms,  thus  enclosed,  a  huge  park.  On  the 
south  side  is  the  Medicine  Bow  range,  the  loftiest  ridges  covered  with 
perpetual  snow.  Connected  with  this  range  also  are  numerous  minor 
ranges.  The  west  side  is  an  open  rugged  barren  sage  plain,  with  here 
and  there  detached  small  mountains  extending  far  westward  toward 
Salt  Lake  valley. 

The  Laramie  range  forms  the  most  beautiful  illustration  of  an  anticli- 
nal ridge  I  have  ever  met  with  in  the  Rocky  Mountains,  with  the  excep- 
tion of  the  Black  Hills  of  Dakota.  Either  one  of  these  ranges  if 
thoroughly  Htudied,  would  form  excellent  monographs  of  the  physical 
geography  and  geology  of  the  mountain  region. 

The  nucleuH  of  the  Black  Hills  is  composed  of  red  feldspathic  granite 
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and  other  metamoi*phic  rocks,  and  inclining  from  the  flanks  may  be  seen 
th'^  upturned  edges  of  the  Potsdam  sandstone,  Carboniferous  limestones, 
brick  red  sands  and  sandstones.  Triassic,  Jurassic  marls.  Cretaceous 
and  Tertiary  rocks,  all  dipping  at  various  angles,  but  in  such  a  way  as  to 
be  easily  accessible  to  the  student. 

The  Laramie  range  is  equally  systematic  in  its  plan  of  development 
but  rather  more  complicated,  and  the  results  of  erosive  action  are  much 
more  strongly  shown  and  the  superficial  deposits  or  drift  in  many  places 
conceal  the  underlying  rocks.  Like  the  Black  Hills  the  Lamarie  range 
does  not  give  rise  to  any  important  streams  of  water.  Myriads  of  little 
streams  originate  in  or  near  the  dividing  ridge  and  cut  their  channels 
down  the  slopes  and  flow  into  the  North  or  South  forks  of  the  Platte. 

The  main  branch  of  the  North  Platte  rises  in  the  range  of  mountain 
which  forms  the  north  side  of  the  Middle  Park,  very  near  Long's  Peak. 
It  takes  a  course  a  little  west  of  north,  flows  through  the  middle  of  the 
north  park,  cutting  its  way  through  immense  canons  between  the  North 
Park  and  the  Laramie  plains.  It  then  continues  nearly  a  north  course 
through  tertiary  as  well  as  cretaceous  rocks  to  its  junction  with  the 
Sweet  Water,  when  it  bends  around  to  the  eastward  so  that  near  the  Red 
Buttes  its  course  is  nearly  south-east  until  it  reaches  the  main  Platte 
near  Long.  101°. 

The  Sweet  Water,  which  is  the  principal  branch  of  the  North  Platte, 
rises  in  the  southern  end  of  the  Wind  river  mountains,  and  flows  nearly 
east  and  unites  with  the  North  Platte  near  Independence.  These 
streams  flow  through  nearly  every  variety  of  geological  formations 
which  occur  in  the  West.  From  the  junction  of  the  Sweet  Water  to 
Red  Buttes,  it  flows  through  granite,  carboniferous  limestone,  red  beds, 
Jurassic  marls,  and  White  river  tertiary  beds.  From  the  Red  Buttes, 
through  lignite-tertiary  to  a  point  about  100  miles  north-west  of  Fort 
Laramie.  There  the  White  river  tertiary  beds  overlap  the  lignite-tertiary, 
and  then  contiuue  to  the  forks  of  the  Platte. 

The  Medicine  Bow  and  the  two  Laramies  are  important  branches 
of  the  North  Platte,  and  take  their  rise  in  the  lofty  snow  capped  moun- 
tains on  the  south  side  of  the  Laramie  plains.  The  region  north  of  the 
North  Platte  is  mostly  a  vast  sage  plain  and  but  few  small  branches  flow 
in  from  that  direction,  but  a  multitude  of  small  streams  cut  deep  chan- 
nels through  the  sides  of  the  Laramie  range  and  flow  into  the  North 
Platte. 

From  Red  Buttes  to  Fort  Lamarie,  a  distance  of  150  miles,  many 
beautiful  little  streams  rise  in  the  Laramie  and  pour  a  good  volume  of 
water  into  the  Platte.  These  creeks  occur  every  few  miles,  and  in  their 
passage  from  the  mountain  they  have  not  only  worn  a  deep  channel  in 
the  steep  side  of  the  mountain,  sometimes  1000  feet  or  more  in  depth, 
but  they  have  also  scooped  out  a  wide  deep  valley  which  aftbrds  the  best 
of  pasture,  ground  for  stock  in  summer  and  warm  sheltered  places  in 
winter. 

The  main  branch  of  the  South  Platte  rises  in  the  range  of  moun- 


tains  which  bounds  tlie  wost  sido  of  the  soutli  park,  and  tiows  alnnit 
north-oast  to  C^aoho  la  Poudre,  and  there  iK^nds  round  slijyhtly  toward  the 
east  and  joins  the  main  Platte.  The  little  branches  that  tlow  fiwu  the 
mountain  sides  are  very  numeixtus,  and  eacli  one  cuts  a  tivmendous 
channel  through  tlie  sides  of  the  mountain,  aftbrdinj;  most  excellent  sec- 
tions of  tlie  strata  for  the  geoloj^^ist.  Nearly  all  the  branches  that  rise 
in  the  plains  have  very  wide  valleys,  but  ai*e  mostly  drv,  csiM>cially  in  the 
latter  part  of  the  summer  and  autumn.  Although  the  Platte  river  is 
never  navigable  at  any  season  of  the  yeai\  yet  the  ai'ea  drained  by  it  is 
immense,  at  least  800  mile.s  fixnn  east  to  west  and  850  fi*om  north  to 
south,  or  an  ai^a  of  nearly  800,000  square  miles ;  and  yet  the  North 
Platte  is  one  of  the  minor  branches  of  the  ^f  issouri  river. 

The  South  Platte  Hows  thixnigh  the  ditVcivnt  formations  along  the 
flanks  of  tbe  mountain  ;  and  in  its  course  through  tJie  plains  cuts  the 
lignite-tertiary  for  50  miles  or  more,  when  tJie  White  river  tertiary  over- 
laps tlie  plains  to  the  junction. 

The  alK>vo  brief  remarks  jwre  intended  principally  to  sliow  by  the 
geography  the  gigantic  scale  upon  which  every  thing  in  this  Western 
Country  is  planned,  that  even  the  district  drainetl  by  the  Platte  and  its 
branches  is  larger  than  all  New  England,  New  York  and  Pennsylvania. 

September  lst>  I  left  Fort  Sanders  with  my  party  to  examine  the 
country  along  the  southern  bowler  of  the  Laramie  plains.  "We  i>assed 
over  the  different  beds  of  the  civtaceous  )>eriiHl  for  alKnit  80  miles«  until 
we  reached  a  point  near  Cooix^r's  creek,  when  indications  of  the  tertiary 
begin  to  overlap  the  cretaceous. 

The  examples  of  the  ein>sivc  action  of  winter  along  the  northern  side 
of  tbe  mounttUns  that  bonier  the  Laramie  plains  are  numerous.  In  the 
valley  of  Cooper* s  creek  near  the  ftmt  of  the  mountains  theix^  is  a  trian- 
gular space  about  five  miles  long,  and  two  or  thive  miles  wide  on  the 
Boutli-west  side.  On  the  south  side  there  is  a  hill  5(K)  feet  higli«  the  sum- 
mit of  which  is  composed  of  drift,  and  the  surface  paved  with  })artially 
worn  rocks.  On  tlie  north-west  side  there  is  a  long  ridge,  the  top  of 
which  is  composed  of  the  yellowish  sandstones  of  cinotaccous  formation 
No.  5,  in  which  a  few  chanu^teristic  species  of  fossils,  like  //»<>c<*rciwnw, 
occur.  These  ridges  seem  to  converge  abinit  two  miles  Im>1ow  the  Sfe^ge 
Station,  so  that  the  creek  |>i\sses  thwugh  a  sort  of  gt>rge.  The  valley  of 
tlie  creek  is  covereil  quite  extensively  with  drilY  materials  derived  from 
the  neighboring  mountains.  ^ 

Six  miles  west  of  Ctwper's  creek  wo  find  the  1li*st  good  exposure  of 
coal.  The  upj>er  creti^wous  Iwds  crop  out  iHH^asionally  in  that  vicinity, 
but  are  overlapped  by  the  coal  l)earing  strata. 

The  slo}H>s  are  all  so  gentle  and  tlie  superficial  drift  covers  the  country 
to  such  an  extent  that  1  found  it  difiicult  to  gi^t  a  good  si^ctitni.  No.  5 
(crotaceous)  seems  to  pass  gnulually  up  into  the  coal-boaring  IkmIs,  and 
the  change  in  the  sediments  of  the  two  systems  is  slight. 

"What  api>ears  to  ho  the  lowest  bed  of  the  coal-bearing  scries  in  tliis 
region,  is  a  brown  grit,  very  loosely  aggregated  with,  sometimes,  irregu- 
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lar  layers  of  sandstones  ;  at  other  times  inclosing  concretions,  with  con- 
centric layers  or  composed  of  thin  laminsB  and  readily  cleaving  in  pieces 
on  exposure  to  the  atmosphere.  Immediately  underneath  the  c^l  lies  a 
bed  of  drab  clay  varying  in  thickness  from  three  to  five  feet.  The  first 
locality  where  the  coal  is  exposed  by  the  uplifting  of  the  beds  is  near  a 
small  lake.  The  dip  is  about  10'  towards  the  north-east  and  from  the 
mountains.  There  is  about  six  to  eight  feet  of  pure  and  impure  coal 
together.  Above,  is  a  bed  of  drab  clay  ;  and  over  this  again  a  layer  of 
fine  grit,  capped  with  hard  sandstone.  The  clay  over  the  coal  is  full  of 
small  rounded  nodules  of  iron  and  yellow  sandy  concretions. 

About  a  mile  west  from  this  locality  is  another  outcropping  of  coal. 
The  bed  is  here  separated  by  about  2J  feet  of  drab  arenaceous  clay,  with 
five  feet  of  excellent  coal  above  and  six  to  eight  feet  below,  making  in 
all  from  ten  to  twelve  feet  of  solid  coal.  Some  of  it  has  a  dull  bitumi- 
nous look,  other  portions  are  as  glistening  and  black  as  anthracite. 
Above  the  coal  is  the  usual  clay  bed,  many  layers  in  which  are  largely 
composed  of  the  stems  and  leaves  of  plants.  Above  this  there  are  beds 
of  loose  rusty  brown  sand  and  sandstone  with  some  ferruginous  concre- 
tions ;  and  a  layer  of  light  brown  very  compact  silicious  rock  caps  the 
hill.  The  dip  of  the  beds  is  not  more  than  8^  to  5^.  At  the  immediate 
entrance  to  the  mine  the  inclination  is  about  5^.  The  coal  can  be  easily 
wrought  and  the  mine  well  drained,  in  spite  of  its  clay  roof.  The  coal 
is  of  excellent  quality,  but  like  most  of  the  brown  coals  of  the  west, 
crumbles  on  exposure  to  the  atmosphere,  as  appears  from  the  condition 
already  of  the  large  coal  heaps  in  front  of  the  mine. 

So  far  as  I  have  been  able  to  ascei-tain,  I  am  inclined  to  believe  that 
the  coal  bed  already  alluded  to  is  the  lowest ,  in  the  region  and  identical 
with  the  one  so  successfully  worked  at  Carbon  Station  on  the  line  of  the 
Union  Pacific  Railroad  ;  but  I  do  not  think  that  it  is  the  oldest  coal  bed 
in  the  tertiary  series  of  the  West. 

The  valley  of  Rock  creek  is  from  three  to  five  miles  in  width  and  evi- 
dently a  valley  of  erosion.  On  the  west  side  of  it  there  is  a  ridge  at 
least  500  feet  high,  composed  of  tertiary  beds,  which  in  some  places 
incline  10°  to  15°,  but  the  general  dip  is  not  more  than  5°. 

On  both  sides  of  the  stage  road  for  ten  miles  west  of  Rock  creek  there 
is  a  large  area  covered  with  huge  piles  of  rusty  brown  sandstone,  mostly 
concretionary.  In  some  localities  a  great  many  impressions  of  deciduous 
leaves  were  found.  The  tertiary  beds  extend  to  the  mountains  and  foiTn 
a  large  part  of  the  foot  hills.  Here  lofty  wall-like  exposures  of  sand- 
stone make  their  appearance,  giving  a  very  i-ugged  appearance  to  the 
country.  As  far  as  the  eye  could  reach  we  saw  peculiar  looking  pyramidal, 
conical  and  dome-shaped  hills,  from  300  to  500  feet  high,  composed  of 
alternate  layers  of  rusty  yellow  sandstone  and  greenish  gray  indurated 
sands,  which  are  sometimes  in  the  valleys  of  streams  exposed  for  a  thick- 
ness of  1000  or  1500  feet.  These  beds  incline  gently  from  the  mountains, 
about  north-east. 

Since  crossing  the  Big  Laramie  river  exposures  of  the  red  beds  have  not 
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Imth  iilisiTvi'i!  in  tlio  fiHit  hills  or  tlip  uiouiitjiiiis.  I'siiiilly  tlicy  funn 
a  iiiiisl  <'<>iii>|>U'tii>iis  fi'iitiiiv  in  tlii>  sreiicry.  Tlicir  iiluM'iiii-  lit-ru  is  <Iiio 
('it Iter  IniliiM'imiiMmlivi'l.v  siiiiill  erosive  ni'liou.  insiilliiiciit  to  wi'iir  Dwny 
thi-  i-ivtiii'cmis  mill  tortiiiry  ImmIk  ;  or  to  tin-  fiu't  Unit  llw.v  iiiX'  oovoreii 
wit]i  Ik  tliii'k  ili-|>osit  i>r  ilrin.  Tlio  iixtiiiiitioii  iif  tlio  \k-<U  uiv  ^I'litlc  itiul 
till'  asiviit  of  till'  iiioiiiiliiiii  siilf  is  iis  it  w(-r,>  l.j-  sti'iB ;  one  wrii's  ,>f  fiiot 
liills  risiii)-  slowly  aWnv-  iiiiolluT,  iiiilil  llii'  tiiiow  oniiiHsl  rimni's  aiv 
rtvii-lKHl.  Ill  this  ivKioii  nil  llu'  liills.  iiiul  ov'.'ii  Hit-  koi-K'-s  tliroiiKli  wliii-h 
till'  littK'  slriMins  flow,  nvi-  so  .'ovinva  willi  (ti'liris  jiiiil  tlio  wlioK-  sm(M-o 
issoclotlitil  wifli|rr.iss  tliiil  llic  r(mj;U  lx>illts  utv  slluHitlii'il  tlowil  :)li<l 
llii'  uiKlt'rIyinK'  r<H-ks  »■>.■  Uitliciilt  to  s.'f.  Kvoii  Klk  iiumiitiiiii,  wliioli 
luii-t  riw  nt  U'iisl  l.-ilM)  fi'.-t  iiliovf  till"  IhhI  o/  MoiHoiiu'  Ilow  civi-k.  is  so 
sniimtli  iiihI  so  oovfivil  with  nr.iss.  tlnit  tin-  n).-ks  iiix-  luiwlu-n.'  visiliK-, 

North  of  thu  I'ouil  for  :I0  iiiih's  or  loon'.  (lii'  ti>rtiiiry  lioU  itiv  on  Iho 
I'onliiiry  woni  by  iitniosjilnTii'  ajji'ndcs  into  a  ^n-.it  varii-ly  of  riinKiil 
■  forms,  so  thiit  tho  swiu-ry  w;ilis  p.rtions  of  tho  "ll;i.l  Liii.is-  on  tliti 
fl.l*r  Missouri  nmi|.osi-il  of  tlif  s;iiuf  lorniiilions.  Fi-^.  1  ill  list  i-.it.>s  tho 
.■Iiuiiii'tcr  of  thf  ooiil-lK'iuintr  formation  of  tho  V\>\-^'r  Missouri.  Iiul  is 
eiiiiiilly  .los,-rii>liv,'  of  tin-  rt'niou  umlor  uoti.-,\  Tin-  fi-iilim-  of  jjifiiti'st 
iulori'st  is  thilt  wliiih  iin'onls  .•vidcuco  of  <oniiMiiulivi-ly  rfiont  |;ln('i:)l 
m-lion,  not  mt'n'ly  in  VLilit-ys  of  tuosioii.  but  in  viist  .U  |>osifs  of  wulrr- 
mlUil  ii"-ks.  ovvrywlu-iv  visil.l,..  Tho  niouiitiiin  siilos  towiir.1  tho  i.lnins 
iiro  litoruUy  imviil  with  rouniloil  lioiililors,  (•onnuiiuly  of  uo  (jiviit  si«i' ; 
hut  (lio  Kiilos  of  the  liills  o]i|iosili>  tho  inountjtjiis,  litivo  soiivivly  tiny  on 
tlioin,  ami  an'  in  most  oiisos  oovor»'il  with  hushes  or  with  rimss.  The 
iHiItoiuHof  tliostiviimsiin.'  iilso  oovoivU  wilh  iK-hhlos  or  LhuiMovs  ;  iiml 
llio  noiirur  tho  niouutiiins   tiio   hiv({or  iind  inoi-u  numerous  Ihoso  I'oi-ka 

FIG.   1. 


Tho  ■^^pllil■ilw■  How  mTk.  n  fiiip  mountain  Mrrani  friiiRoil  wilh  n 
stilorahlo  U-lt  of  oolton-tt,»«l,  h;is  .x  Viilloy  .•xtomUiiK  fiir  inio  tho  ni 
tains,  with  .t  ^nulnal  itsoont.     It  is  by  fnr  the  most  bonutifni  vnlloy 


1869.]  *^^  [Hayden. 

of  the  Laramie  river.  Although  covered  thickly  with  boulders  the  soil 
is  good,  and  the  grass  excellent.  It  has  been  for  years  a  favorite  pasture 
ground. 

Elk  mountain  is  a  short  range  of  spurs  with  its  highest  point  fronting 
the  creek ;  it  resembles  the  short  range,  with  abrupt  front,  east  of  the 
Little  Lai*amie.  The  metamorphic  rocks  have  been  uplifted,  while  the 
unchanged  rocks  have  remained  quiet,  or  been  let  down  at  the  foot  of 
the  mountain,  without  leaving  that  series  of  upheaved  ridges  which' we 
find  running  along  the  base  of  most  of  the  mountains.  The  range  is 
about  10  miles  long,  forming  what  I  have  called  an  abrupt  anticlinal ; 
that  is,  on  one  side  of  the  mountain  the  anticlinal  is  complete,  the  un- 
changed rocks  inclining /ro/7i  the  mountain  in  regular  order  of  sequence; 
while  on  the  mountain  side  the  rocks  are  nearly  vertical,  and  the  sedi- 
mentary beds  jut  up  against  the  base,  their  edges  being  entirely  con- 
cealed. Against  the  north  side  of  Elk  mountain  the  cretaceous  and 
some  of  the  tertiary  beds  jut  so  abruptly  that  all  the  older  rocks  are 
concealed,  while  on  the  opposite  side,  the  entire  series,  from  the  granite 
nucleus  to  the  cretaceous  formation,  may  be  measured  across  their  up- 
turned edges. 

Along  the  immediate  base  of  the  mountains  there  is  a  belt  of  country 
which  in  many  instances  might  be  called  a  monoclinal  valley.  It  has 
been  even  more  smoothed  by  erosion  than  any  of  the  valleys  of  the 
streams,  and  always  runs  at  right  angles  to  them.  Through  this 
valley  of  erosion  the  old  stage  road  and  Western  Union  Telegraph  line 
is  located. 

North  of  the  road  can  be  seen  a  series  of  upheaved  ridges  somewhat 
irregular  in  their  continuity  but  gradually  receding  northward  like  sea 
waves.  The  first  ridge  is  composed  of  a  series  of  dark  brown  indurated 
clays  and  sands,  with  layers  of  more  or  less  laminated  nisty  sandstone  of 
fine  texture,  and  tendency  to  concretionary  forms,  varying  rapidly  in 
thickness  from  2  to  10  or  12  feet,  dipping  N.  20^  W.  from  5°  to  10^  20° 
west  of  north.  In  this  ridge  are  quite  extensive  beds  of  lignite,  one  of 
which  is  about  six  feet  thick  separated  into  three  parts  by  layers  of  clay. 
In  the  harder  layers  above  and  below  are  great  quantities  of  indistinct 
vegetable  impressions.  The  interval  between  the  first  main  ridge  and 
the  second  is  about  IJ  miles,  and  in  that  interval  several  lignite  beds 
crop  out  with  layers  of  light  gray  fine  grained  siliceous  rock. 

The  second  main  ridge  is  composed  of  a  variety  of  beds  inclining  3°  to 
5°,  the  general  color  being  brown,  or  light  drab,  while  the  harder  layers 
are  rusty  sandstones.  One  bed,  perhaps  50  feet  thick,  is  of  fine  gray 
indurated  sand  with  a  greenish  tinge.  At  the  summit  of  this  ridge  were 
very  distinct  indications  of  the  lignite  bed  at  some  period  in  the  past. 
Several  feet  of  rocks  were  baked  to  a  brick  red  color,  and  fragments  of 
completely  fused  rock  lay  scattered  about.  From  the  bed  of  the  Medi- 
cine Bow  to  the  summit  of  the  second  ridge  I  estimated  that  1200  to  1500 
feet  of  strata  were  exposed  to  view,  and  from  the  presence  of  lignite  and 
deciduous  leaves  I  regarded  them  all  as  belonging  to  the  tertiary  series. 
Rome  of  the   sandstones  are   made  up  of  an  aggregate  of  crystals  of 
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quartz  and  feldspar,  showing  that  the  materials  were  deiived  at  least 
in  p^rt  from  the  metamorphic  rocks.  Mnny  uf  these  sandstones  disinte- 
grate by  exfoliation,  or  exquamation,  and  have  the  rust;  spherical  concre- 
tions scattered  through  theiu. 

The  man  trend  of  these  ridges  is  N.  E.  and  S.  W.     The  general  ap- 
pearance of  the  country  is  extremely  desolate  and  cheerless ;   scarcely  . 
any  vegetation  but  sage  and  grease-wood ;  with  here  and  there  a  little 
lake,  which  from  its  alkaline  character  only  adds  to  tlie  dreariness  of  the 

Near  the  summit  of  the  second  ridge  in  the  burnt  rocks  are  quite 
abundant  impressions  of  plants  ;  and  more  especially  lower  down,  about 
the  middle  of  the  ridges,  tliere  is  a  layer  of  the  iron  roeka  about  3  feet 
in  thickness  largely  composed  of  fra^me  t.  of  lea  es 

A  few  miles  west  of  Fort  Halleck  a  very  consp  c  o  s  h  II  calle  1  81  eep 
mountain,  is  composed  of  carbonife  ous  hn  estonei,  red  beds  and  is 
probably  capped  with  lower  creticcoua  rocks  Tl  ese  beds  incl  e  25", 
but  a  very  hard  bed  of  sandsto  e  caj  ping  tl  e  summit  d  ps  3  There 
appears  to  be  an  unusual  tl  ckness  of  tr  iss  c  (  ]  rocks  at  tl  «  locality. 
The  average  dip  of  the  strata  is  fiom  30  to  jO  ,  varying  bttweeii  vest 
and  north. 

FIG.   3. 


From  Medicine  Bow  rlTer  to  Rattle  Snake  Pass,  a  distance  of  about  3i 
miles,  the  road  extends  through  a  monocluial  valley.*    For  nearly  ou 
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entire  route  the  road  seems  to  form  the  line  of  separation  between  the 
cretaceous  and  tertiary  rocks,  the  former  being  well  displayed  on  our 
left,  jutting  up  against  the  mountain  sides  ;  the  latter  extending  in  wave 
like  ridges  into  the  distance  on  our  right.  As  we  approach  Pass  creek 
however  about  5  miles  to  the  east,  the  cretaceous  beds  reveal  themselves 
clearly  on  the  right  side  of  the  road,  No.  5  attaining  a  great  thickness  ; 
while,  on  the  left,  inclining  from  Sheep  mountain  Numbers  3  and  2  are 
very  plainly  shown  in  a  series  of  irregular  and  rather  low  ridges.  All 
along  Elk  mountain  the  red  beds  are  visible  but  not  conspicuous,  and 
they  do  not  give  color  to  the  debris  at  the  foot  of  the  hills.  In  this 
vicinity  the  tertiary  beds  must  be  at  least  5000  feet  thick,  which,  with  an 
equal  thickness  of  the  cretaceous,  makes  in  all  at  least  18,000  feet,  a 
larger  development  than  I  know  at  any  other  point  to  the  eastward. 
Indeed  we  shall  be  able  to  show  that  these  formations  continue  to  in- 
crease in  thickness  as  we  go  west. 

On  the  north  side  of  Pass  creek  we  have  an  uplift  of  rather  fine  grain 
yellow  sandstone,  which  presents  a  front  like  a  wall  composed  generally 
of  vertical  columns.  On  the  summit  are  isolated  piles  of  every  form, 
the  relics  of  erosion.  The  sandstone  is  about  200  feet  in  thickness  and 
the  ridge  inclines  northward  at  an  angle  of  about  19°.  The  trend  of  all 
these  ridges  varies  between  north  and  west. 

As  we  emerge  from  the  liills  through  the  Pass  on  the  Pass  creek,  we 
strike  a  vast  open  plain,  and  the  ridges  of  upheaval  seem  to  pass  off  and 
die  out  en  echelon  in  the  plain,  the  ends  making  a  gentle  flexure  from 
the  west  northward,  so  as  to  form  one  side  or  rim  of  the  plain.  There 
appears  to  be  in  these  formations  many  alternate  beds  of  brownish  yel- 
low sand  and  sandstones,  the  whole  readily  yielding  to  atmospheric  in- 
fluences, covering  the  hills  as  well  as  the  valleys,  with  a  great  depth  of 
fine  sand,  from  which  the  long  lines  of  harder  sandstone  project.  These 
ridges  of  upheaval  run  at  various  distances  from  each  other,  from  100  to 
1000  yards,  with  monoclinal  valleys  intervening. 

The  broad  plain  west  of  Elk  mountain  must  be  a  region'of  depression ; 
or  a  poi-tion  of  the  country  left  undisturbed  while  the  surrounding  parts 
were  elevated.  As  far  as  the  eye  can  reach  this  plain  appears  to  be  per- 
fectly level ;  and  no  cuts  to  show  the  character  of  the  underlying  beds. 
A  thick  deposit  of  drift  covers  every  thing.  On  its  northern  side  the 
mountain  ridges  seem  to  trend  about  north-east  and  south-west,  the 
southern  end  sloping  gently  down  with  the  plain.  The  rusty  calcareous 
sandstones  which  form  the  inner  ridges  facing  the  plain  are  undoubtedly 
cretaceous  and  incline  30°  to  45°.  These  rusty  sandstones  hero  form  a 
belt  about  Ik  miles  in  width,  with  intercalated  layers  of  yellow  arena- 
ceous material  covered  with  grass,  only,  the  harder  layers  projecting  here 
and  there  above  the  surface.  In  one  of  these  higher  ridges  of  sandstone 
a  Baculite  {B,  ovaius)  was  found.  In  another  ridge  was  a  seam  about 
six  inches  in  thickness  comi>osed  entirely  of  a  small  oyster  about  the 
size,  *  'though  probably  distinct  from"  0.  Congesta,   In  the  plain  country, 
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even  far  distant  from  the  mountains,  the  rocks  are  more  or  less  disturbed, 
but  generally  not  exposing  older  beds  than  the  cretaceous. 

We  find  also  that  there  is  an  irregular  series  of  anticlinals  and  syncli- 
nals resembling  somewhat,  but  on  a  gigantic  scale,  the  furrows  in  a 
ploughed  field.  Not  unfrequently  we  meet  with  a  high  synclinal 
ridge,  formed  of  rocks  inclining  toward  each  other ;  and  then  following 
the  same  beds  along  and  across  the  ridges  we  shall  find  them  dipping 
away  from  each  other  making  a  synclinal  valley. 

I  have  given  my  observations  along  this  route  somewhat  in  detail  fronv 
the  fact  that  no  accurate  information  concerning  the  geology  of  this 
region  has  ever  been  published ;  and  because  we  have  had  no  definite 
data  for  coloring  a  geological  map.  Our  course  was  along  the  Overland 
Stage  Road  just  at  the  base  of  the  mountains,  on  the  south  side  of  the 
Laramie  plains,  from  5  to  20  miles  south  of  the  Union  Pacific  Railroad 
line  ;  and  by  comparing  my  observations  of  the  geology  along  the  stage 
road  with  those  along  the  line  of  the  railroad  it  will  be  seen  that  there 
are  many  points  of  difiference.  As  I  have  before  remarked,  the  Laramie 
range  of  mountains  forms  one  of  the  most  complete  and  beautiful  anti- 
clinal systems  in  the  West. 

The  Laramie  plains,  as  the  area  enclosed  by  these  mountains  is  called, 
exhibits  a  broad,  undulating  almost  treeless,  surface  about  60  miles  long 
from  East  to  West,  and  50  miles  broad  from  North  to  South.  From  Fort 
Sanders  along  the  stage  route  to  Little  Laramie  river,  the  distance  is 
about  18  miles.  The  surface  is  quite  undulating,  but  all  the  slopes  are 
moderate  in  their  inclination.  All  the  basis  rocks  belong  to  the  creta- 
ceous period.  At  the  crossing  of  the  Big  Laramie  may  be  seen  a  small 
thickness  of  the  black  clays  of  No.  2,  and  here  and  there  are  isolated 
hills  which  show  the  yellow  chalky  layers  of  No.  3.  Some  of  the  higher 
ridges  which  extend  down  into  the  plains  from  the  foot  of  the  mountains 
reveal  here  and  there  the  rusty  yellowish  arenaceous  marls  of  No.  5. 

From  Little  Laramie  Station  to  Cooper's  creek  the  distance  is  15  miles. 
Over  this  interval  the  cretaceous  rocks  prevail  and  belong  mostly  to  the 
upper  portion  of  that  period.  There  are  probably  isolated  patches  of 
tertiary  overlapping  the  cretaceous  beds.  One  of  these  isolated  areas  of 
tertiary  occurs  about  two  miles  north  of  Cooper's  Creek  Station  on  the 
west  bank  of  the  creek  where  an  excellent  coal  bed  has  been  opened 
nine  feet  thick.  The  coal  is  quite  pure,  compact,  but  rather  light,  and 
burns  well.  I  do  not  think  it  will  be  continuous  over  a  very  large  area, 
but  it  will  yield  a  large  amount  of  fuel  before  it  is  exhausted. 

From  this  point  westward  nearly  to  Fort  Bridger,  and  perhaps  beyond, 
the  tertiary  beds  may  be  said  to  prevail  in  the  plain  country.  Rocks  of 
older  date  with  comparatively  few  exceptions  are  not  seen  except  in 
close  proximity  to  the  mountaiiis.  In  some  instances  the  mountains 
abut  abruptly  on  the  plains,  the  tertiary  or  cretaceous  beds  jutting 
against  the  granite  or  igneous  nucleus,  and  concealing  for  long  distances 
aU  the  older  rocks.  Again,  intervening  between  the  plain  country  and 
the  principal  mountain  ranges  are  50  to  100  miles  of  what  may  be  called 
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foot  hilla,  or  minor  ranges  of  the  movintaina,  in  which  are  exhibited  on  a 
grand  scale  the  entire  series  of  unchanged  rocks  known  to  exist  in  this 
country. 

In  the  mountains  near  the  sources  of  the  Little  L.iramie  the  red  beds 
show  themselves  in  very  great  thickness  and  give  to  the  scenery  pecu- 
liarly pictui-csque  features. •  Near  Elk  mountain  the  red  beds  appear 
again ;  but  in  the  interval  they  seem  to  be  partially  concealed  either  by 
drift  or  cretaceous  and  tertiary  beds.  It  will  be  impossible  to  represent 
minute  details  of  the  geology  of  this  country  by  colors  except  on  a  care- 
fully prepared  topt^raphical  map  constmctod  on  a  mucli  larger  scale 
than  any  tliat  we  have.  We  are  satisfied,  however,  whether  the  older 
formations  are  well  shown  or  are  concealed  entirely,  or  in  part,  that  they 
either  do  now  or  did  once  extend  across  the  country  with  a  nearly  uni- 
form thickness. 

FIG.  3. 


We  wOl  now  return  to  Laramie  City  and  examine  the  geological  char- 
acter of  the  country  along  the  line  of  the  Union  Pacific  Railroad  west- 
ward. Fi'om  Laramie  City  to  Cooper's  Lake  Station,  a  distance  of  25.0 
miles,  there  is  a  good  degree  of  uniformity  in  the  character  of  the  coun- 
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tiy.  On  our  right  the  Laramie  raxige  apx^ears  like  a  wall  bending  round 
to  the  north-west  and  west,  and  finally  disappearing  from  view  at  Coop- 
er's Creek  Station.  Near  the  crossing  of  the  Big  Laramie  river  we  see 
on  our  right  the  red  beds  which  are  somewhat  marked.  We  can  follow 
them  up  to  the  foot  of  the  mountains  by  their  peculiar  brick  red  color. 
Then  come  the  cretaceous  rocks,  especially  the  upper  members  of  the 
group,  soon  after  crossing  the  Laramie  river,  and  continue  to  a  point 
about  5  miles  east  of  Conio  Station,  more  than  GO  miles  west  of  Laramie 
City.  There  may  be  some  few  isolated  patches  of  the  tertiary -beds. 
The  principal  rocks  seem  to  belong  to  No.  5. 

Carmichael's  Cut  east  of  Rock  Creek  is  a  locality  quite  well  known. 
The  strata  cut  through  are  mostly  rather  friable  fine  grained  msty  gray 
sandstones,  with  bluish  brown  calcareous  concretions  of  various  sizes 
scattered  through  them,  which  when  broken  open  reveal  a  great  variety 
of  shells — Baculites,  Ammonites,  Inoceramus,  and  many  other  species 
characteristic  of  No.  4  and  5,  which  undoubtedly  blend  throughout  tliis 
region,  and  cannot  be  separated  as  distinct  divisions  of  the  system. 
No.  3  has  not  been  observed  along  the  immediate  line  of  the  railroad, 
but  it  is  well  showed  in  many  localities  in  the  Laramie  plains. 

From  Laramie  City  to  Cooper's  Station  the  country  as  far  as  the  eye 
c^  reach  presents  a  cheerful  appearance.  The  irregularities  of  the  sur- 
face are  smoothed  down  and  a  long  stretch  of  level  praiiie  is  covered 
with  grass,  with  here  and  there  a  grass  covered  ridge  or  rounded  butte. 
The  basis  rocks  ai'e  mostly  indurated  arenaceous  clays  or  loose  yellow 
sands  which  yield  readily  to  atmospheric  influences-  There  are  many 
rounded  ai'enaceous  concretions,  and  sometimes  a  thin  layer  of  laminated 
sandstone.  There  is  a  slight  disturbance  of  the  beds ;  and  the  ridges 
of  upheaval  seem  to  trend  nearly  east  and  west. 

As  we  proceed  westward  from  Cooi)er'i  Station  we  find  the  black 
clays  of  No.  2,  and  the  appearance  of  the  country  becomes  dreary  and 
sterile  in  the  extreme.  They  extend  to  a  point  about  5  miles  east  of 
Como.  The  waters  are  alkaline,  and  there  is  no  timber  along  the  creeks 
except  stinted  willows,  and  very  little  grass  or  vegetation  of  any  kind  ; 
as  far  as  the  eye  can  reach  nothing  but  black  plastic  clays. 

Just  before  reaching  Como  we  come  to  a  very  interesting  quarry  of 
sandstone  from  which  the  materials  for  the  construction  of  the  extensive 
railroad  buildings  at  Laramie  City  and  Cheyenne  are  obtained.  The 
rock  is  a  gray,  rather  friable,  sandstone,  and  occurs  in  isolated  patches 
resting  on  the  shaly  clays  of  No.  2,  and  are  so  filled  with  fragments  of 
vegetable  impressions,  sometimes  quite  distinct  deciduous  leaves,  that 
one  is  reminded  of  the  tertiary  sandstones.  I  am  inclined  to  think  how- 
ever that  it  is  a  local  deposition  of  sandstone  in  the  cretaceous  series. 
This  point  and  the  district  about  Como  is  extremely  interesting  to  the 
geologist,  and  there  are  some  curious  problems  yet  to  be  solved. 

At  Como  Station  the  railroad  runs  for  some  distance  through  a  distinct 
anticlinal  valley,  the  strata  inclining  away  to  each  side.  The  south  side 
of  the  road  exliibits  the  most  complete  series  of  the  beds.     A  high  ridge 
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is  composed  of  Jurassic  beds  mostly  capped  with  the  sandstones  of  No.  1, 
while  as  far  as  the  eye  can  extend  southward  the  low  wave  like  ridges  of 
No.  2  can  be  seen.  Towards  the  southwest  the  anticlinal  valley  seems 
to  close  up,  but  north-eastward  expands  indefinately,  and  extends  no 
doubt  to  the  Laramie  mountains.  In  the  valley  the  red  arenaceous  beds 
are  quite  conspicuous. 

These  Jurassic  rocks  are  composed  for  the  most  part  of  alternate  layers 

of  loose  sands  and  some  harder  beds  of  sandstones,  but  there  are  a  few 

layers  of  sandstone  and  marl ;  and  in  these  are  great  quantities  of  an 

Ostrea,  Pentacrinus,   Asteriscus,  and  Belemnites  densuSf  all  well  known 

Jurassic  types. 

These  beds  throughout  the  Jurassic  series  are  full  of  tidal  ripples,  mud 
markings  and  irregular  laminaa  of  deposition,  indications  of  a  shallow 
water  deposit.  All  the  fossils  are  badly  broken  and  worn  as  if  they  had 
been  transported  from  a  gi*eat  distance  and  deposited  in  turbulent  waters. 
About  a  mile  west  of  the  station  the  road  cuts  through  the  full  series  of 
Jurassic  beds  with  Nos.  1  and  2  of  the  cretaceous  inclining  north-west  at 
an  angle  of  45°  to  50°. 

From  a  point  about  10  miles  east  of  Como  to  St.  Mary's  Station,  for  a 
distance  of  about  50  miles,  the  tertiary  fomiation  occupies  the  country 
with  the  sands,  sandstones  and  clays  peculiar  to  it  and  also  numer- 
ous coal  beds.  The  most  marked  development  of  the  coal  beds  is  at 
Carbon  Station,  about  80  miles  west  of  Laramie  Station.  The  rocks 
incline  nearly  south-east  or  south  and  east.  Three  entrances  have  been 
made  to  mine  a  bed  9  feet  thick.  The  openings  follow  tlie  dip-  and  con- 
sequently descend.  The  mines  are  about  300  yards  from  the  railroad  ;  a 
side  track  has  been  laid  to  them.  More  than  1000  tons  of  coal  have 
already  been  taken  out,  and  the  Union  Pacific  Railroad  Company  are 
ready  to  contract  for  any  amount  that  can  be  supplied.  The  coal  at  Car- 
bon is  of  the  best  quality  of  tertiary  splint,  very  compact  and  pure.  It 
is  not  as  hard  as  anthracite,  but  the  miners  informed  me  that  it  was 
more  difficiflt  to  work  than  the  bituminous  coals  of  Pennsylvania.  It  is 
used  to  a  great  extent  on  the  locomotives,  and  the  engineers  speak  in 
high  terms  of  it.  Over  the  coal  is  what  the  miners  call  slate,  a  somewhat 
earthy  bed  breaking  into  slabs  showing  woody  tibre,  and  much  of  it  look- 
ing like  chari-ed  wood  or  soft  charcoal.  As  we  pass  up  in  the  section 
fragments  of  deciduous  leaves  are  seen  more  distinctly,*  and  finally  the 
whole  graduates  into  a  dark  drab  clay.  At  the  bottom  of  the  coal  are 
thousands  of  impressions  of  deciduous  leaves,  such  a.&Popuh(8,  Platanus, 
Tilea^  «&c.  Some  of  the  layers  of  rock,  2  to  4  inches  in  thickness,  are 
wholly  composed  of  these  leaves,  in  a  good  state  of  preservation,  and  so 
perfect  that  they  could  not  have  been  transported  any  great  distance. 

The  Union  Pacific  Railroad  Company  have  placed  their  coal  interests 
in  charge  of  Mr.  Thomas  Wardell,  an  old  English  minor,  who  is  con- 
stantly employed  in  prospecting  and  opening  mines  the  whole  length  of 
the  road.  At  Carbon  he  has  erected  six  pretty  cottages,  as  residences 
for  the  miners,  and  a  number  more  are  in  process  of  building.    At 
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Separation  and  Point  of  Rocks  other  villages  will,  be  built.  All  the 
apparatus  for  permanent  and  extended  mining  operations  are  being 
gradually  introduced.  Nearly  all  the  wood  now  along  the  line  of  the 
road  has  to  be  transported  from  10  to  40  miles,  and  in  two  years  from 
the  present  time  most  of  it  within  a  reasonable  distance  of  the  road  will 
have  been  consumed.  The  future  success  of  this  great  thoroughfare  is 
therefore  wholly  dependent  on  the  supply  of  mineral  fuel,  and  its  im- 
portance cannot  be  too  highly  estimated.* 

From  St.  Mary's  to  Rawlings  Springs,  a  distance  of  about  30  miles, 
the  railroad  passes  over  rocks  of  cretaceous  age.  No  coal  beds  need  be 
sought  for  in  the  immediate  vicinity  of  the  road,  although  it  is  quite 
possible  that  on  the  north  side  of  the  road  isolated  patches  of  tertiary  con- 
taining coal  may  be  found.  The  railroad  from  a  point  about  8  miles  east 
of  Benton  to  Rawlings  Springs,  passes  through  one  of  the  most  beautiful 
anticlinal  valleys  I  have  seen  in  the  West.  On  either  side  the  rusty  gray 
sands  and  sandstones  dip  away  from  the  road  at  an  angle  of  10®  to  15°. 
This  anticlinal  valley  is  most  marked  near  Fort  Steele  at  the  crossing  of 
the  North  Platte. 

About  5  miles  east  of  Fort  Steele  I  made  a  careful  examination  of  a 
railroad  cut  through  a  ridge  of  upheaval  which  inclined  about  south  or  a 
little  east  of  south.     We  have,  exposed  here,  commencing  at  the  bottom  : 

1.  Gray  fine  grained  sandstone,  rather  massive  and  good  for  building 
purposes  and  easily  worked,  80  feet  thick — dip  25°. 

2.  A  seam,  2  feet  thick,  of  irregular  black  indurated  slaty  clay,  with 
layers  of  gypsum  all  through  it  then  2  feet  of  -aranaceous  clay. 

3.  Ten  feet  of  rusty  gray  compact  sandstone. 

4.  Eight  feet  of  clay  and  hard  arenaceous  layers,  very  dark  in  color, 
passing  up  into  harder  layers  which  split  into  thin  laminse,  the  surfaces 
of  which  are  covered  with  bits  of  vegetable  matter. 

5.  About  50  feet  of  rusty  yellowish  gray  sandstone.  All  these  sand- 
stones contain  bits  of  vegetable  matter  scattered  through  them. 

6.  100  to  150  feet  of  steel-brown  indurated  clay  with  some  iron  concre- 
tions.    The  clay  is  mostly  nodular  in  form. 

7.  A  dark  brown  arenaceous  mud  rock,  quite  hard,  30  feet. 

From  bed  5  I  obtained  numerous  species  of  marine  shells,  among  them 
a  species  of  Ostrea  and  Inoceramus  in  great  numbers.  The  upper  surfaces 
of  the  hard  clay  layers  appeared  as  though  crowded  with  impressions  of 
sea-weeds  or  mud  markings.     In  another  railroad  cutting  about  4.  miles 

*  Mr.  J.  P.  Carcou,  an  assistant  on  the  survey,  made  an  analysis  of  a  fair  specimen  of  the  coal 
from  the  Carbon  mines  with  the  following  result : 

Moisture  at  100°  C.  11.60. 

Volatile  Combustible  Matter,    27.68. 

Fixed  Carbon,  61.67. 

Ash,  6.17. 

Sulphur.  2.S8. 

Color  of  Ash,  light  grey. 

Speclflc  gravity,  1.37. 

Weight,  per  cubic  yard,  2212  lbs. 
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east  of  Rawlings  Springs  I  obtained  the  same  Inoceramus  and  a  large 
species  of  AmTnonite,  These  fossils  are  important  in  establishing  the 
age  of  these  rocks. 

At  Rawlings'  Springs  are  some  very  interesting  geological  features. 
At  this  locality  the  elevatory  forces  were  exerted  more  powerfully  than 
at  any  other  point  along  the  railroad  from  Laramie  Station  to  Green 
river.  The  entire  series  of  rocks  are  exposed  here,  from  the  syenites  to 
the  cretaceous  inclusive.  The  railroad  passe%  through  an  anticlinal 
opening.  To  the  south  of  the  road  are  variegated  gray,  brown  and  red- 
dish siliceous  rocks  dipping  5^  to  10°  S.  W.  A  very  hard  bluish  lime- 
stone resting  upon  them  I  have  no  doubt  is  carboniferous,  although  I 
was  unable  to  find  any  fossils  in  this  region.  North  of  the  road  ridges 
of  upheaval  stretch  away  toward  the  north-west  and  attain  a  height  of 
1200  to  1500  feet  above  the  road.  On  careful  examination  the  red  syenite 
may  be  found  exposed  in  a  number  of  places,  and  gives  us  the  opportu- 
nity of  studying  the  relation  which  the  unchanged  rocks  sustain  to  the 
metamorphic.  The  syenite  beds  dip  70°  about  8.  E.,  the  unchanged  beds 
resting  upon  them  in  nearly  a  horizontal  position.  The  layers  imme- 
diately on  the  syenite  are  a  beautiful  pudding  stone  of  rounded  quartz 
pebbles  and  feldspar,  and  above  it  layers  of  fine  siliceous  rock  with  thin 
intercalations  of  clay,  the  whole  having  the  position  and  appearance  of 
Potsdam  sandstone.  I  am  inclined  to  believe  that  we  have  here  lower 
Silurian  representatives.  In  all  cases  these  rocks  repose  on  the  upturned 
edges  of  the  syenite  ;  sometimes  nearly  horizontal ;  again  inclining  3°  to 
10°.  In  one  or  two  places  these  lower  Silurian  (?)  beds  are  lifted  a  thou- 
sand feet  or  more  into  the  air,  still  maintaining  a  nearly  horizontal  pos- 
ture. On  the  mountain  sides  the  beds  are  broken  off  so  as  to  incline  50"", 
60°,  up  to  neavly  90°. 

These  siliceous  rocks,  covered  with  ripple  marks,  &o.,  afford  excellent 
building  stone,  and  are  much  used  by  the  railroad  company.  They 
reach  a  thickness  of  500  to  800  feet.  Upon  them  rests  the  blue  lime- 
stone, 30  to  40  feet  thick  ;  then  variegated  sandstones  ;  and  the  red  beds 
in  the  distance. 

From  the  tops  of  these  ridges  one  can  see  numbers  of  both  synclinal 
and  monocUnal  valleys.  There  is  one  monoclinal  valley,  3  to  5  miles 
wide,  which  stretches  far  into  the  north-west,  a  smooth  and  level  grassy 
prairie.  All  these  ridges  have  suffered  great  erosion,  and  the  Silurian  (?) 
beds  are  planed  and  grooved  even  to  a  greater  extent  than  the  more 
recent  beds.  Everywhere  the  evidences  of  erosion  during  the  drift 
period  are  on  a  gigantic  scale. 

A  fine  sulphur  spring  from  under  the  bed  of  blue  limestone  gives  name 
to  the  station.  The  water  is  clear  and  possesses  excellent  medicinal 
properties. 

About  4  miles  west  of  Rawlings'  Springs  the  tertiary  beds  begin  to 
overlap,  but  in  the  distance  on  either  side  are  lofty  ridges  of  cretaceous 
and  perhaps  still  older  rocks.  The  ridge,  15.  miles  south  of  Separation, 
at  least  1000  feet  liigh,  is  certainly  formed  of  lower  cretaceous  and  prob- 
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ably  also  of  that  great  thickness  of  sandstones  and  clays  which  hold  a 
position  between  the  transition  No.  1,  and  the  brick  red  beds. 

.  Near  Separation,  about  10  miles  west  of  Rawlings'  Springs,  a  coal  bed 
11  feet  thick  has  been  opened,  probably  the  same  as  the  one  opened  at 
Carbon,  and  near  Rock  and  Cooper  creek.  The  dip  is  nearly  west  about 
10°.  The  opening  being  at  the  summit  of  the  hill,  all  the  coal  will  have 
to  be  drawn  up  a  slope,  and  the  difBiculties  of  drainage  will  be  greatly 
increased.  The  coal  is  pf  excellent  quality.  Above  and  below  the  coal 
is  the  usual  drab  indurated  clay.  Below  the  clay  is  a  bed  of  gray  ferru- 
ginous sandstone. 

On  the  summits  of  the  hills  in  the  vicinity  are  layers  of  fine  grained 
siliceous  rocks  with  arenaceous  concretions,  some  of  them  containing 
impressions  of  deciduous  leaves.  ,  ■ 

The  tertiary  beds  lie  in  ridges  running  across  the  country.  The  beds 
are  uplifted  in  every  direction.  A  more  desolate  region  I  have  not  seen 
in  the  "West.  Nothing  seems  to  grow  but  sage  bushes,  and  in  some  of 
the  valleys  they  grow  very  large.  All  over  the  surface  of  the  hills  and 
in  the  plains  are  great  quantities  of  water-worn  pebbles.  Many  of  these 
valleys  were  scooped  out  by  an  amount  of  waters  far  in  excess  of  any 
known  at  the  present  day  in  this  region.  Some  of  the  widest  and  deepest 
do  not  now  contain  any  running  stream. 

The  layers  of  fine  grained  sandstone  on  the  hills  in  this  vicinity  con- 
tain more  or  less  impressions  of  leaves,  like  Popuhcs  and  Platanus,  in  a 
good  state  of  preservation. 

West  of  Separation  the  dip  of  the  tertiary  beds  diminishes.  Before 
reaching  Creston,  about  13  miles  west  of  Separation,  they  lie  nearly  hori- 
zontal, and  all  the  surrounding  country  presents  more  the  appearance  of 
a  plain.  At  that  station  the  Union  Pacific  Railroad  Company  have  a 
well  100  feet  or  more  deep,  at  a  depth  of  83  feet  in  which  was  struck  an 
8  foot  coal  bed,  with  4  feet  of  excellent  coal  and  4  feet  of  coaly  shale. 
The  coal  was  of  about  the  same  quality  as  that  near  Separation,  probably 
from  the  same  bed.  If  so,  coal  at  a  depth  of  about  80  feet  must  underlie 
an  area  of  at  least  100  square  miles.  In  this  well  beds  of  bluish  arena- 
ceous clay  were  passed  through  first,  then  black  clay  with  carbonaceous 
matter  throughout.  Just  over  the  coal  was  fine  bluish  indurated  clay 
with  very  distinct  impressions  of  leaves,  among  which  the  most  abundant 
were  Populus  and  Platanus.  The  railroad  cuts  and  the  valleys  them- 
selves show  very  distinctly  the  character  of  the  intermediate  softer  beds. 
The  erosion  has  been  so  great  in  this  country,  and  all  hills  and  canons 
are  so  covered  with  debris  that  it  is  almost  impossible  to  obtain  a  clear 
idea  of  the  color  and  composition  of  the  intermediate  softer  beds.  The 
harder  sandstones,  &c.,  project  from  the  surface  and  are  accessible  to  the 
eye  without  much  excavation.  Marine  and  fresh- water  tertiary  forma- 
tions occupy  the  whole  country  along  the  line  of  the  railroad  to  Quaking 
Asp  Summit,  west  of  Foi-t  Bridger,  and  possibly  over  to  Salt  lake  to  a 
greater  or  less  extent. 

From  Creston  to  Bitter  Creek  Station,  a  distance  of  45  miles,  the  beds 
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are  mostly  fresh  water  and  h§ld  a  nearly  horizontal  position.  West  of 
Bitter  creek  we  get  again  upon  marine  tertiaries  dipping  3o  to  6° 
nearly  east.  We  have  therefore  between  Rawling's  Springs  and  Green 
river  a  sort  of  synclinal  basin,  the  marine  tertiary  dipping  west  about 
10°  on  the  east  side,  and  the  same  marine  beds  inclining  east  3°  to  6°  on 
the  west  side ;  while  at  Table  Kock,  Red  Desert,  and  Washakie,  a  con- 
siderable thickness  of  purely  fresh  water  beds  are  filled  with  shells  of  the 
genera  Paludina,  Unio,  Melania,  &c. 

Table  rock  is  a  square  butte  lifting  itself  about  400  feet  above  the 
level  of  the  road,  composed  of  the  beds  of  a  sandstone  which  in  many 
instances  is  little  more  than  an  aggregation  of  fresh  water  shells. 

After  leaving  Bitter  Creek  Station  the  hills  approach  nearer*  to  the 
road  and  show  the  characteristic  features  of  the  marine  tertiary  again. 
Seams  of  coal  appear  in  many  places,  while  yellow  arenaceous  marls, 
light  gray  sand  with  indurated  clay  beds  and  more  or  less  thick  layers  of 
sandstone  occur.     The  dip  varies  from  3'  to  6^  east  or  nearly  east. 

At  Black  Bute  Station  on  Bitter  creek,  about  15  miles  west  of  Bitter 
Creek  Station  there  is  a  heavy  bed  of  yellow  ferruginous  sandstone,  irreg- 
ular in  its  thickness  and  in  part  concretionary,  and  full  of  rusty  concre- 
tions of  sandstones  of  every  size  from  an  inch  to  several  feet  in  diameter, 
mostly  spherical,  and  when  broken  revealing  large  cavities  filled  with 
oxide  of  iron  loam.  This  sandstone,  1 50  to  200  feet  in  thickness,  forms 
nearly  vertical  blufis,  and  is  worn  by  atmospheric  agencies  into  the  most 
fantastic  shapes.  Above  it  are  sands,  clays,  sandstones  of  every  texture 
and  coal  beds,  one  of  which,  near  the  summit  of  the  hills,  has  been 
burned,  baking  and  melting  the  superincumbent  beds.  I  found  in  seve- 
ral layers  the  greatest  abundance  of  deciduous  leaves,  and  among  them 
a  fine  Palm  leaf,  probably  the  same  species  which  occurs  in  the  coal  beds 
on  the  Upper  Missouri,  named  by  Dr.  Newbury  Campbelli.  There  is  also 
a  thin  seam  near  one  of  the  coal  seams  made  up  of  a  small  species  of 
Ostrea. 

The  railroad  passes  down  the  Bitter  creek  valley  which  has  been  run 
through  the  tertiary  bfids,  and  on  each  side  high  walls  can  be  seen  incli- 
ning at  low  angles.  As  we  pass  down  the  valley  toward  Green  river, 
the  inclination  brings  to  view  lower  and  lower  beds.  These  are  all  plain- 
ly marine  tertiaries,  while  an  abundance  of  impressions  of  plants  are 
found  everywhere.  No  strictly  fresh  water  shells  occur,  but  seams  of 
Ostrea  of  various  species.  There  are  also  extensive  beds  of  hard  tabular 
rocks  which  would  make  the  best  of  flagging  stones.  On  the  surface  are 
excellent  illustrations  of  wave  ripple  marks,  and  at  one  locality  tracks 
of  a  singular  character ;  one  looking  as  if  it  had  been  made  by  a  soli- 
ped.  It  resembles  the  tracks  of  mules  on  the  soft  bottom  ground. 
.  Others  seem  attributable  to  some  huge  bird  ;  another  to  some  four-toed 
Pachyderm.     I  obtained  specimens  and  careful  drawings  of  these  tracks. 

In  the  field  report  some  detailed  sections  of  these  tertiary  beds  will  be 
given.  Yet  I  am  convinced  that  local  sections  are  not  very  important.  The 
character  is  so  changeable  that  two  sections  taken  ten  miles  apart  would 
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not  b©  identical,  and  in  some  cases  not  ©ven  very  similar.  The  more 
recent  the  age  of  formations  the  less  persistent  seem  to  be  tlieir  litholo> 
gical  characters  over  extended  areas. 

Although  the  coal  beds  seem  to  be  abundant  everywhere  along  the  Une 
of  the  road  in  the  lower  tertiary  deposits,  they  have  been  wrought  as  yet 
in  few  localities.  Near  Point  of  Rocks  Station,  about  45  miles  east  of 
Green  river,  one  of  the  best  coal  mines  I  have  yet  seen  in  the  West  has 
l>een  opened,  and  Mr.  W.  Snyder,  the  able  Superintendent  of  the  Union 
Pacific  Railroad,  has  ordered  a  side  track  to  be  laid  to  it  about  a  quarter 
of  a  mile  long.  Five  coal  beds  have  been  opened  in  a  vertical  height  of 
80  feet.  The  lowest  is' about  100  feet  above  the  bed  of  the  creek.  They 
are  reSjiectively  5,  1,  4,  3  and  6 A  feet  thick.  The  five  foot  beii  is  the 
most  valuable,  and  as  tlie  strata  are  nearly  horizonttU  it  can  Ih>  worke<l 
with  ease  and  fVee  of  water.  The  hard,  compact  coal  is  pitched  down 
the  sides  of  the  hill  more  than  a  hundred  feet  without  Knng  broken  by 
the  Tall.  It  is  purer  and  heavier  than  any  coiU  I  have  yet  seen  west  of 
the  Laramie  mountains.  The  other  beils  ali\>ady  opened  will  yield 
moderately  good  coal.  Several  other  betis  are  in  these  hills  which  have  not 
yet  been  examined.  Xear  the  summit  of  the  hills,  above  the  coal  betls, 
there  is  a  seam  six  inches  thick  composed  entirely  of  oyster  sliells,  about 
the  size  of  the  common  edible  oyster,  but  of  a  distinct  and  prolmbly  un- 
described  species. 

Anotlier  IhhI  of  coal  has  been  ojiened  about  28  miles  west  of  the  Point 
of  Rocks,  at  Rock  Spring.  It  is  about  4  feet  thick,  with  a  be<l  of  sand  < 
stone  at  the  bottom  and  a  slaty  clay  roof.  It  caimot  be  worketl  to 
advantl^;e. 

St\ittered  all  tlirough  the  coal-bearing  strata  are  seams  and  concretions 
of  brown  iron  ore  in  abundance,  sometimes  pei*sistent  over  extensive 
areas,  and  varying  fix»m  4  to  1*2  inches  in  Uiickness.  The  ore  occurs 
mostly  however  in  a  nodular  form,  and  much  of  it  can  be  made  of 
economical  value  when  there  is  a  demand  for  it.  There  are  also  numer- 
ous Chalybeate  and  Sulphur  springs  with  excellent  lyiedicinal  properties. 

Xear  Rock  Springs  fresh  water  beds  again  incline  nearly  west  6^  to  10% 
but  i^parentl^  diffei^nt  from  those  between  Creston  and  Bitter  creek. 

The  beds  exposed  at  this  point  are  made  up  of  di*ab  days,  sometimes 
a  little  sandy,  with  heavy  beds  of  gn^y  and  rusty  yellow  easily  disinte- 
grating sandstones.  There  are  also  in  the  clay  beds  quite  thick  beds  of 
coal  which  have  ignited  spontaneously  and  bakeil  the  superincumbent 
layers,  in  many  cases  melting  the  rock.  There  is  very  little  vegetation 
on  these  hills,  only  now  and  tlieu  a  dwarf  cedar. 

Near  tbe  summit  of  the  hills  there  is  a  thin  layer  of  limestone  com- 
posed of  an  aggregate  of  small  #/M/<inia«. 

From  Rock  Spring  to  Bryan  the  rocks  present  a  peculiai*  appearance,  « 
occurring  mostly  in  tliin  laminie  or  layers  like  slate.    There  are  800  to 
500  feet  of  these  drab  gray  laminateil  shales,  and  above  them,  capping 
the  hills  about  Green  river,  are  fitun  800  to  500  feet  of  rusty  yellow- 
shales,  whidi  are  weatliered  into  castellated  forms. 
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Near  the  junction  of  Bitter  creek  and  Green  river  there  is  a  bed  of 
very  singular  bituminous  earth  which  has  excited  much  attention.  It 
has  been  used  as  a  fuel  and  burned  so  readily  in  stoves,  that  some  people 
valued  it  more  than  true  coal ;  but  it  is  not  now  much  used.  An  analysis 
shows  that  it  is  an  inferior  fuel.*  The  bed  is  usually  about  4  feet  thick, 
but  sometimes  only  2  or  2J.  It  is  often  parted  by  several  thin  seams  of 
shale.  These  Green  river  shales  or  slates  as  they  might  be  called,  must 
contain  some  calcareous  matter,  although  not  very  fossiliferous.  Possi- 
bly a  more  careful  study  will  reveal  a  gi'eater  variety  of  animal  and  vege- 
table forms. 

In  the  same  cuts  between  Green  river  and  Bryan,  a  distance  of  about 
13  miles,  great  quantities  of  fossil  fishes  occur  in  a  kind  of  chalky  slate. 
Quite  perfect  impressions  are  formed  upon  the  surfaces  of  the  slates, 
presenting  the  appearance  of  having  been  preserved  in  quiet  waters. 
Indeed  all  the  Green  river  rocks  may  be  said  to  possess  a  soft  chalky 
character.  At  Bryan  some  fine  specimens  of  fish  were  obtained  from  a 
well  about  60  feet  below  the  surface. 

On  the  distant  hills  of  this  locality  are  layers  of  a  chalky  limestone 
which  would  make  excellent  lime  and  is  now  used  as  a  building  stone. 
It  has  the  appearance  of  oolite,  and  in  fact  is  made  up  of  an  extinct  unde- 
termined species  of  Gypria,    About  7  miles  west  of  Bryan  we  have  : 

4.  Yellowish  chalky  laminated  beds,  very  thinly  divided. 

3.  Thin  layers  of  gray  chalky  limestone  filled  with  fresh  water  shells 
like  Gorbula. 

2.  Rusty  indurated  sandstone,  somewhat  shaly. 

1.  Gray  shale. 

Many  of  the  layers  in  bed  No.  3  are  made  up  almost  entirely  of  a  small 
bivalve  shell. 

About  2  miles  above  Green  River  Station  the  river  cuts  through  a 
gieat  thickness  oF fine  sand  and  gravel  showing,  on  the  slope  and  bottoms 
a  vast  deposit  of  drift.  Much  of  the  shale  in  this  region  has  a  greenish 
tinge,  and  the  river  in  passing  over  them  seems  to  have  taken  up  some  of 
the  gi*een  coloring  matter,  so  that  the  water  has  a  peculiar  green  color 
and  hence  the  name. 

From  Bryan  to  a  point  about  10  miles  west  of  Fort  Bridger  the  entire 
surface  of  the  country  is  covered  with  buttes  of  every  shape,  cones, 


*  Mr.  Carson's  analysis  of  a  specimen  of  this  bituminous  earth  gives  the  foUowinff  constituents 

Silicic  acid, 

18.58. 

Sulphuric  acid. 

3.88. 

Sesquioxide  of  Alumina, 

,   8.14. 

Sesquioxide  of  Iron, 

2.19. 

Lime, 

14.11. 

Magnesia. 

7.11. 

Carbonic  acid, 

17.40. 

Water,  * 

2.90. 

Volatile  Matter, 

22.25. 

Fixed  Carbon, 

3.73. 

100,29. 


p.Tnuuids  M)d  Uuig  rU))^'-))fct>  hills  vchji-h  sti«vr  a  vast  lunount  ot«ro«iou. 
liiilit'il  tlip  )H>rtiini  iklHitit  Churt'li  llutcs  is  iirvvisvly  liku  the  Miuiv:ust's~ 
tcnvs  or  Bad  Liimls  of  Wliiti'  river.* 


Ill  a  cut  uloiiR  tlu'  rnilnvul  iii-arly  i)|i]H>sil<>  to  Churcli  ButCN  theiy  is  a 
bnl  li>nuoil  itf  flay  tilloil  with  siii:i11  Itiiliioy  ahajHil  masses  ot  lluo  l>luisli 
clay,  tin'whiilt'  liUtil  with  tirautiful  siHH-imonsof  I'liitif,  iMfHrft'iuM  and 
otlu-r  frosU  water  shells.  There  are  alsw  in  tlu?  samr  cut  lajtfw  of  Kn.>en- 
isli  elay  much  ii)dur.ttcd,   Hetili  eiilored  coiicrvlioiuiry  aud  rusty  drab 

K.)tuUti>Il«. 

AlMiut  (i  Hiiles  west  or  Carter's  i^talioii  a  cut  in  the  road  reveals  a 
toiiiih  plastic  ilark  ;!i'ay  elay,  aud  at  the  tup  of  the  eut  a  bed  uf  flinty 
coucretions  tllleil  witl)  suiall  seauis  of  cliulniloiiy,  Tht<  whole  coitiitr)- 
is  )iMvrd  with  small  water  worn  ix-libU's,  mostly  of  u)tai)iie  Hint  and  aontu 
of  tlicm  exeeeiliiit;  4  or  !i  iuelies  in  diameter.  Over  a  Ih'Ii  aUnit  10  uiilea 
wido  fnim  «atit  to  west  and  ol  uukiiown  leii);tli  fi-um  iiurtli  tu  suutli, 
tliorv  aro  the  greatest  iiuiuttities  of  mitss  agates.  I  am  ineliued  to  tho 
opiuiuii  that  they  urit^iwted  iu  tJiin  irtV);ular  seaum  in  tliis  recent  ter- 
tiary rorinaliun.  prubably  aoraewlu'ro  south  of  Church  Butes,  Tha 
origin  of  all  this  drill  is  evidently  loeal  aitd  it  ig  most  prulutble  tliat  tba 
traiis|H>rtin);  jiowor  liad  its  «ri);tii  in  tho  I'tali  nHiuutiiina,  These  tet- 
(iary  Uils  are  all  nearly  horiioiilal,  iueliiiin);  not  u)or«  tliaii  1'  to  3~'. 

At  Stiuth  Bend  Station  then.'  is  a  layer  of  silicious  limestone  lllled  with 
Biiiall  .VW'iiii',1*.  which  an' enliivly  cliunKcil  into  ehnli-eilouy.  Some  CHia* 
also  ix-cur.  The  bctl  below  it  is  cuiuiHiseil  of  aslieu  gijiy  dialu  «  little 
.'U  comes  a  silico-ealoarenus  layer.     Above  tho  slicU  seau 
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is  a  great  thickness  of  shale,  capped  with  a  kind  of  conglomerate  made 
up  of  rounded  pebbles  and  concretions,  with  here  and  there  a  Umo,  In 
tlie  south  and  east,  75  miles  distant,  we  can  see  a  range  of  snowy  moun- 
tains, Minetali ;  and  the  intermediate  country  is  covered  with  rugged 
tertiary  bluffs.  To  the  north,  100  to  150  miles  away,  the  "Wind  River 
range  is  visible,  and  this  interval  is  also  occupied  by  the  same  rugged  hills. 

At  Church  Butes  a  remarkable  undescribed  species  of  turtle  was  found 
projecting  from  the  hill  sides. 

The  beds  of  this  basin  near  Church  Butes  and  Fort  Bridger  incline  to 
the  eastward,  but  are  nearly  horizontal,  and  seem  to  jut  up  against  the 
mountain  sides  with  very  little  inclination.  The  style  in  which  they 
have  weathered  or  sviffered  erosion,  their  position  in  relation  to  the  older 
formations,  and  the  general  appearance  of  the  surface,  suggest  their 
identity  with  the  White  River  formations.  But  Ijhey  ai*e  more  arena- 
ceous. I  am  inclined  to  the  opinion  that  while  they  are  independent 
basins  they  were  synchronous. 

The  western  rim  of  this  recent  fresh  water  basin  is  well  defined  at 
Quaking  Asp  ridge.  Everywhere  here  the  examples  of  erosion  are  dis- 
played on  a  tremendous  scale,  and  the  rounded  water  worn  boulders 
almost  pave  the  ground.  The  west  sides  of  the  hills  are  quite  abrupt, 
and  are  covered  with  the  worn  rocks  ;  while  the  eastern  sides  slope 
gently  down  in  long  ridges ;  showing  the  direction  from  which  the  forces 
have  acted  as  well  as  their  local  character ;  that  they  originated  some- 
where in  the  direction  of  the  mountains,  and  by  scooping  out  the  valleys, 
strewed  the  surface  with  rocks. 

Near  Fort  Bridger,  and  west  to  Quaking  Asp  Summit,  there  are  in 
the  recent  tertiary  formations  several  beds  of  the  reddish  grit  which 
give  its  peculiar  variegated  character  to  much  of  the  surface  in  this  part 
of  the  West.  In  the  cuts  of  the  railroad  are  shown  numerous  beds  of 
brick  red  and  purplish  clays  and  sands.  The  inclination  of  the  beds  just 
on  "the  western  margin  of  the  basin  is  3^  to  5°.  There  are  100  to  150  feet 
of  reddish  indurated  clays,  slightly  arenaceous,  with  some  light  brands, 
and  one  or  two  layers  of  gray  sandstone  ;  ^bove  this,  100  feet  or  moi-e  of 
light  gray  arenaceous  material,  with  some  hard  layers  of  sandstone  ;  then 
irregular  harder  layers  of  sandstone,  sometimes  concretionary,  project- 
ing from  the  sodded  hills,  and  many  of  the  peculiar  features  of  the 
scenery  are  due  to  their  existence. 

After  passing  Quaking  Asp  Summit  westward  we-  come  into  a  region 
underlaid  by  a  distinct  series  of  formations  of  older  date  than  those  at 
Fort  Bridger,  and  in  many  cases  nearly  or  quite  vertical.  The  same  dip 
is  again  to  the  westward. 

About  20  miles  west  of  Fort  Bridger  there  is  a  fine  soda  spring  yield- 
ing the  most  delicious  water.  Judging  from  a  deposit  near  the  spring  of 
what  appears  to  be  limestone,  the  water  must  hold  lime  as  well  as  iron, 
&c.,  in  solution.     Probably  it  will  be  a  place  of  resort  at  no  distant  day. 

On  Bear  river  there  are  several  outcroppings  of  coal.  The  principal 
one  by  the  side  of  the  railroad  near  the  station  is  nearly  vertical,  en- 
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closed  between  beds  of  drab  clay,  and  separated  into  two  members  by  a 
clay  parting  of  from  8  to  10  feet  thick.  There  is  probably  an  aggregate 
of  from  12  to  15  feet  of  good  coal.  The  dip  is  towards  the  northwest 
60°  to  80°.  On  the  upper  side,  above  the  drab  clay,  there  is  a  bed  of 
rather  soft  gray  sandstone  50  to  100  feet  thick.  Below,  are  beds  of  rusty 
sandstone,  clay,  and  indurated  arenaceous  clay,  yellowish,  drab,  reddish 
and  gray. 

In  a  railroad  cutting,  about  a  mile  east  of  the  coal  mine,  are  25  to  50 
feet  of  drab  indurated  clay,  covered  with  150  to  200  feet  of  ferruginous 
and  gray  sandstone  dipping  north-west.  The  lowest  beds  shown  here 
look  like  cretaceous  clays  of  No.  2 ;  and  in  some  of  their  slaty  layers  are 
an  abundance  of  fish  scales,  a  species  of  small  oyster  and  a  shell  like  an 
Inoceramus.  These  black  plastic  clays,  are  undoubtedly  cretaceous  and 
lie  below  the  coal.  The  strata  enclosing  the  coal  are  evidently  marine, , 
for  all  the  organic  forms  thus  far  discovered  seem  to  belong  to  marine 
types.  There  is  also  an  oil  spring  in  Bear  River  valley  in  which  parties 
are  sinking  a  shaft.  The  whole  country  exhibits  abundant  signs  of  drift 
action,  and  the  hills  as  well  as  the  valleys  are  paved  with  worn  rocks. 
Between  Bear  and  Sulphur  creeks,  there  is  a  fine  plateau  40  to  50  feet 
high,  covered  with  sage — Artemesia  tiifida,,  and  as  smooth  as  a  table. 
The  soil  in  the  bottoms  of  the  streams  is  most  fertile  ;  if  irrigated,  vege- 
tables of  all  kinds  grow  well,  and  there  is  abundance  of  water  for  that 
purpose. 

On  the  right  side  of  Bear  river,  10  miles  below  the  station  is,  Medicine 
Bute,  wliich  must  be  800  to  1000  feet  high  above  the  bed  of  the  creek. 
It  is  undoubtedly  composed  for  the  most  pai*t  of  the  strata  of  the  coal 
series,  which  I  am  inclined  to  regard  as  of  older  tertiai-y  age,  although 
the  evidence  is  as  yet  conflicting. 

Passing  westward  from  Bear  Creek  Station,  over  beds  nearly  horizon- 
tal or  inclining  at  a  small  angle,  we  suddenly  come  to  an  upthrust  of 
rocks,  called  the  Needles!^  dipping  east  or  south-east  25^  to  35°  or  40°. 
This  is  a  more  remarkable  exhibition  of  massive  conglomerate  than  any 
I  have  ever  seen  further  east.  The  rocks  project  their  summits  in  the 
shape  of  sharp  pointed  peaks  to  a  height  from  300  to  500  feet  above  the 
road.  Some  of  the  worn  masses  which  compose  the  conglomerate  are  an 
aggregation  of  worn  pebbles,  proving  that  a  portion  of  the  materials 
were  derived  from  some  still  older  conglomerate.  Sometimes  there  is  a 
thin  local  seam  of  coarse  sand  containing  only  a  few  pebbles,  but  the 
whole  mass,  from  500  to  1000  feet  thick,  is  in  the  main  a  coarse  conglom- 
erate made  up  of  water  worn  rocks  varying  in  size  from  the  smallest 
pebble  to  boulders  a  foot  in  diameter.  The  pebbles  are  mostly  flint, 
mixed  with  a  few  of  sandstone  ;  rocks  of  modem  data  being  compara- 
tive rare.  This  seems  to  be  a  local  outburst  of  the  conglomerate  through 
a  vast  thickness  of  variegated  sands  and  clays  which  inclines  westward 
40°  to  60o.  The  trend  is  a  little  west  of  north.  These  **  needle  rocks" 
are  near  Yellow  Creek  Station,  and  the  ridge  of  upheaval  extends  down 
fix)m  the  ^linetah  range.     In  the  vicinity  of  the  mountain  ranges  such 
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local  dips  are  common,  and  keep  to  no  regular  direction ;  but  far  distant 
from  the  source  of  power  the  ridges  are  comparatively  regular. 

From  the  hills  about  a  mile  west  of  Yellow  Creek  Station  we  have  the 
first  and  most  extended  view  of  the  country  I  have  ever  seen  in  the  West. 
We  can  examine  objects  with  considerable  distinctness  on  a  clear  day  for 
a  radius  of  50  to  100  miles  in  every  direction,  over  a  most  rugged  surface, 
with  liigh  ridges  and  deep  gorges,  the  strata  showing  red,  yellow,  gray, 
and  in  fact  every  variety  of  color.  Other  beds  are  composed  of  quite 
light  colored  sandstone. 

From  Fort  Bridger  westward  one  of  the  most  interesting  phenomena  is 
the  favorable  change  that  takes  place  i^  the  vegetation  of  the  surface. 
Broad  plains  and  hill  slopes  covered  thickly  with  grass,  with  compa- 
ratively little  sage,  is  now  the  rule.  Patches  of  quaking  asp  appear  here 
and  there  and  along  the  streams  are  fringes  of  cotton  wood. 

About  8  miles  west  of  the  Needles  there  is  an  upheaved  ridge  carrying 
a  bed  of  white  limestone,  with  streaks  of  chalcedony  in  it  resembling 
those  of  the  White  River  tertiary  limestones,  and  dipping  nearly  east  at 
an  angle  of  20°.  After  leaving  this  point  the  rocks,  again  nearly  horizon- 
tal, have  for  the  most  part  a  prevailing  reddish  tinge,  with  alternations  of 
reddish  indurated  clays,  and  gray  and  reddish  sandstones.  The  harder 
layers  form  quite  abrupt  bluffs  150  to  200  feet  high  all  along  the  streams 
or  valleys.  In  a  tunnel  at  the  head  of  Echo  cation,  where  the  beds  have 
been  excavated  by  the  Union  Pacific  Railroad  Company,  the  base  is  a  red 
indurated  clay,  slightly  arenaceous,  with  bands  of  hard  sandstone  of  a 
greenish  tinge ;  above  this,  a  red  grit,  much  indurated,  but  becoming 
less  so  as  we. approach  the  summit.  At  Echo  Station  there  are  high 
bluffs  of  the  red  grits,  with  gray  sandstones ;  but  the  prevailing  color  of 
all  the  rocks  in  Echo  canon  from  source  to  mouth  is  reddish  or  dark 
purple.  The  excavations  for  the  grading  of  the  railroad  are  extensive  in 
this  region  and  give  a  clear  idea  of  the  succession  of  the  beds ;  but  there 
is  a  great  uniformity  in  the  composition  of  the  rocks.  The  sandstones 
are  gtay  or  yellow,  and  always  yielding  readily  to  the  weather,  wearing 
into  all  sorts  of  fantastic  shapes,  full  of  holes  and  caves,  projecting  points 
and  pillars.  The  hills  are  covered  with  a  considerable  amount  of  loose 
material,  worn  rocks,  &c.  The  vaUeys  are  also  covered  with  a  heavy 
superficial  deposit. 

From  Bear  creek  to  Echo  Kanyon  Station,  20  miles,  most  of  the  way 
is  over  the  red  grit  beds.  The  railroad  runs  directly  down  the  Echo 
valley  from  its  source  to  its  junction  with  the  Weber  valley.  Its  scenery 
is  wonderful  from  its  general  ruggedness;  the  water  is  excellent;  the 
grass  is  good  and  all  the  valleys  are  susceptible  of  cultivation.  Timber, 
though  scarce  everywhere,  is  more  abundant  than  in  localities  farther  to 
the  east. 

Passing  down  Echo  Kanyon  from  Hanging  Rock  Station  to  the  mouth 
of  Echo  valley,  bluffs  of  massive  sandstone  rise  upon  the  right  to  a  height 
of  from  400  to  1000  feet,  colored  gray  and  yellow,  yellowish  purple  and 
brick  red,  and  containing  some  conglomerate. 
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A  mile  below  Hanging  Rock  a  drift  into  the  bank  20  feet  beneath  a  bed 
of  conglomerate,  discovered  six  inches  of  carbonaceous  clay  between  two 
beds  of  ash  colored,  somewhat  sandy,  indurated  clay,  each  about  6  feet 
thick.  Below  the  coaly  layer  there  are  2  inches  of  a  material,  which  an 
analysis  shows  to  be  composed  of  Water  2.62,  Volatile  Matter  73.92,  Ses- 
quioxide  1.41,  Lime  0.87,  Magnesia  trace,  Sulphuric  acid  0.37,  Phospho- 
ric acid  a  trace.  Silica  59.14 — 99.80. 

From  the  mouth  of  Echo  up  the  valley  the  rocks  seem  to  form  a  sort  of 
gentle  anticlinal  for  about  10  miles  and  then  the  inclination  is  reversed. 
The  general  dip  however  is  5°  to  15°,  nearly  north-west ;  but  for  6  miles 
below  and  3  miles  above  Hanging  rock  it  is  increased  to  25°  and  even  to  35°. 

This  formation,  which  dillers  somewhat  lithologically  from  any  with 
which  I  am  acquainted,  must  have  an  aggregate  thickness  of  at  least  3000 
feet.  The  conglomerate  portion  must  be  at  least  1500  feet  in  thickness. 
It  includes  beds  of  coal,  and  shows  a  few  fossils,  which  ai*e  all  either  im- 
pressions of  deciduous  trees  or  marine  shells. 

Near  Coalville,  a  little  town  in  the  valley  of  Weber  river,  5  miles  above 
the  mouth  of  Echo  creek,  coal  outcrops  several  times.  At  Spriggs'  open- 
ing the  dip  is  20°  or  30°  east ;  and  the  coal  bed  about  15  feet  thick ;  csL^ped 
with  gray  sandstone,  much  of  it  charged  with  pebbles.  I  was  informed 
that  in  other  places  this  pebbly  sandstone  rests  directly  on  the  coal  bed. 
A  few  hundred  feet  from  Spriggs'  opening,  a  shaft  to  strike  the  same  bed 
has  been  sunk  79  feet  deep,  through  12  feet  of  gravel  and  sand,  into  black 
clay  growing  harder  downward,  and  holding  numerous  specimens  of  a 
species  of  Iiioceramus,  Ostrea,  and  Ammonites,  showing  that  the  black  clays 
are  certainly  of  cretaceous  age.  If  these  beds  do  actually  lie  above  the 
coal  as  the  dip  would  indicate,  then  this  formation  of  doubtful  age,  ex- 
tending from  Quaking  Asp  Summit  to  Salt  lake,  must  be  cretaceous,  and 
some  of  the  finest  coal  beds  in  the  West  are  in  rocks  of  that  age.* 

The  Weber  river  flows  directly  west  and  the  rocks  incline  in  a  sort  of 
half  circle  between  north  and  south.  Several  beds  of  massive  sandstone 
cap  the  high  hills,  and  between  them  are  layers  of  clay  with  a  reddish 
tinge.  I  was  informed  that  there  were  in  this  section  6  or  7  beds  of  coal 
varying  in  thickness  from  18  inches  to  15  feet. 

Passing  down  the  Weber  valley  the  dip  would  can*y  down  the  Coalville 
coal  beds,  in  a  distance  of  5  miles,  that  is,  at  Echo  City,  to  a  depth  of  from 
1200  to  1500  feet  beneath  the  surface.  So  that  the  coal  area  that  can  ever 
be  made  available  for  economical  purposes  in  this  region  must  be  very 
limited. 

An  interesting  feature  along  the  Weber  river  is  its  terraces.  Near 
Echo  City  there  is  a  rather  narrow  bottom  near  the  river ;  then  an  abrupt 
ascent  of  30  feet ;  then  a  level  plain  or  bottom  of  200  to  400  yards ;  then 
a  gentle  ascent  to  the  rock  bluifs.  The  summit  of  the  first  bluff  at  Echo 
is  500  feet  high ;  it  then  slopes  back  to  the  plains  beyond. 

Passing  down  the  Weber  valley,  about  a  mile  below  Echo  Station,  the 
beds  begin  to  dip  25°  N.  E.     The  whole  valley  is  filled  with  rounded 

\*  Confirming  the  publiahed  opinlunsof  Dr.  Le  Conte  and  Dr.  Newberry.— Editob.J 


18C9.]  49  [Hayden. 

boulders,  some  of  them  3  to  4  feet  in  diameter.  The  "Weber  river  through- 
out the  greater  part  of  its  course  seems  to  plough  through  a  monoclinal 
valley;  but  just  before  reaching  the  entrance  of  Lost  creek  it  seems  to 
pass  along  a  local  synclinal  valley.  A  long  ridge  of  conglomerate  extends 
down  fix>m  the  direction  of  the  Wasatch  mountains,  nearly  north-east  and 
south-west,  inclining  nearly  north-east  5°  to  10°.  At  this  point,  the 
Weber,  instead  of  continuing  in  the  synclinal  valley,  cuts  through  the 
ridge,  isolating  a  portion  about  half  a  mile  in  length  and  foiming  a  huge 
chasm,  or  gorge,  which  is  called  here  the  Devil's  Gate.  After  passing 
through  this  ridge,  the  Weber  receives  Lost  creek,  and  makes  an  abrupt 
bend  to  the  southward ;  and  here  are  exposed  an  immense  thickness  of 
the  older  rocks  in  a  nearly  vertical  position.  These  rocks  extend  down 
the  Weber  river  four  miles  or  more,  when  the  beds  aljjpuptly  change  from 
the  nearly  vertical  position  to  a  nearly  horizontal  one. 

Commencing  near  the  ** Narrows,"  or  the  mouth  of  Lost  creek,  we 
have  a  considerable  thickness  of  the  Jurassic  limestones  and  marls,  dip- 
ping 70°  or  80°  noHh-east,  of  a  bluish  ash  color,  very  hard  and  brittle, 
cleaving  into  thin  layers,  and  fracturing  in  every  direction,  so  that  the 
sides  of  the  hills  are  covered  to  a  great  depth  with  its  debris.  Then  comes 
a  series  of  mud  shales,  with  ripple^marks,  some  layers  of  very  white  sand- 
stone, and  a  thick  bed  of  hard  red  sandstone,  destined  to^  take  the  highest 
rank  among  the  building  stone  of  Utah.  It  can  be  easily  wrought  into 
fine  forms  for  culverts,  fronts  for  buildings,  caps  and  sills,  &c.  Then 
comes  a  vast  thickness  of  gray,  and  dark  gray,  more  or  less  cherty, 
limestones,  which  are  probably  carboniferous ;  and  below  these  again  a 
very  hard  silicious  rock,  oftentimes  massive,  which  I  referred  to  the 
Potsdam  period,  portions  of  which  are^filled  with  holes  at  right  angles  to 
tlie  layers,  very  similar  to  much  of  the  Potsdam  east  of  the  Mississippi 
pierced  by  Scolitkua  linearis.  In  this  quartzose  group  there  is  a  bed  of 
shaly  limestone,  6  to  10  feet  thick.  A  few  indistinct  molluscs,  were  ob- 
served in  the  limestones  and  the  mud  shales. 

The  distance  from  the  mouth  of  Lost  creek  to  the  end  of  the  nearly 
vertical  series  of  rocks  is  about  three  miles.  So  that  we  have  here  a 
thickness  of  strata  not  much  less  than  two  miles  from  the  top  of  the 
Jurassic  downwards  so  as  probably  to  include  the  Silurian. 

At  the  mouth  of  Lost  creek,  there  is  a  remarkable  example  of  non-con- 
formity in  hills  of  diiferent  ages.  The  reddish  conglomerate  rests  directly 
upon  the  upturned  edges  of  the  vertical  beds  described  above,  and  it  is  an 
important  question  what  has  become  of  all  the  intermediate  beds,  contain- 
ing the  coal,  which  are  so  conspicuous  about  5  miles  above  Echo  city. 

Descending  the  Weber  from  the  **  Narrows  "  we  find  some  of  the  most 
remarkable  rugged  scenery  in  the  west.  The  walls  are  very  noticeable, 
and  are  formed  of  two  beds  of  limestone,  projecting  from  the  sides  of  the 
valley,  at  right  angles,  from  between  which  10  or  12  feet  of  loose  material 
has  been  washed  out.  Near  the  tunnels  the  rocks  on  the  left  side  of  the 
Weber  dip  about  10°,  nearly  north,  while  on  the  other  side  the  strata 
incline  in  the  opposite  direction  3°  to  5°,  as  if  the  valley  was  anticlinal. 
A.  P.  S. — VOL.  XI— G 
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Then  again  the  valley  would  appear  to  be  monoclinal,  the  strata  on  the 
right  side  of  the  river  inclining  20°  south,  and  on  the  opposite  side,  though 
presenting  a  nearly  vertical  front,  inclining  south  also.  A  little  farther 
on  down  the  valley,  and  on  the  right  side  of  the  river,  come  beds  of  red 
sandstone  ;  below  these  again  gray  sandstone,  with  a  reddish  tinge,  the 
red  sandstone  dipping  east  12°  ;  while  on  the  opposite  side  of  the  river, 
the  hills  are  open,  rounded  and  grass  covered. 

The  cherty  crinoidal  limestone  extends  to  Morgan  city  and  generally 
disappears.     The  red  sandstones  are  seen  among  the  foot  hills. 

At  Morgan  city,  we  come  out  of  the  principal  canon  of  the  Weber,  into 
a  broad  open  bottom,  filled  with  little  villages  and  farm  houses.  The 
soil  is  of  great  fertility.  The  hills  on  either  side  are  smoothed  off  and 
covered  thickly  wi^h  loose  material  and  vegetation.     The  high  vertical 

■ 

exposures  all  disappear.  The  Wasatch  range  seems  to  trend  nearly  north 
and  south  ;  even  the  foot  hills  of  this  range  are  so  smoothed  off  and 
covered  with  drift  and  then  with  grass,  that  the  underlying  rocks  are  not 
to  be  seen.  The  industry  shown  by  the  Mormons  in  this  valley  is  worthy 
of  all  praise.  The  little  streams  ai*e  made  use  of  to  irrigate  the  rich  bot- 
tom lauds,  which  produce  abundantly,  and  the  houses  look  neat  and  com- 
fortable. Fruit  cannot  be  raised  to  any  extent  in  the  Weber  valley.  The 
varieties  of  tree§  are  confined  mostly  to  the  bitter-cotton-wood,  although 
from  Echo  city  down,  we  meet  with  a  small  dwarf,  oak-box,  elder,  striped 
maple,  and  choke- cherry. 

Just  below  the  little  village  of  Enterprise,  I  saw  in  the  hills  rocks 
composed  of  an  aggregate  of  quartz  pebbles,  the  whole  mass  looking  like 
the  Potsdam.  Still  farther  down,  we  come  to  feldspathic  rocks,  indicating 
that  the  dip  of  the  gneissic  beds  of  the  Wasatch  range  is  westward.  The 
Wasatch  range  is  composed  of  gneiss  so  far  as  the  rocks  can  be  seen 
along  the  Web^r.  The  I'ocks  are  beautifully  banded  everywhere.  There 
are  also  coarse  aggregations  of  quartz  and  feldspar  with  large  masses  of 
tourmaline ;  and  all  through  the  gneiss  are  seams  of  feldspar  and  quartz 
of  various  thicknesses. 

The  evidence  is  quite  clear  that  from  Morgan  city  to  the  entrance  of 
the  Wasatch  Kanyon  stretched  a  lake,  the  waters  of  which  must  have  filled 
up  the  valley,  rounded  off  the  hills  and  covered  the  sides  of  the  mountains 
with  loose  debris.  Along  the  sides  of  the  Kanyon  of  the  Wasatcli,  4J  miles 
long,  are  thick  deposits  of  loose  sand  interspersed  with  water  worn  boul- 
ders in  many  places.  These  deposits  have  been  cut  through  in  making 
excavations  by  the  railroad,  and  the  lines  of  current  deposition  are 
curiously  well  marked.  About  half  way  through  the  kanyon,  there  is  a 
sudden  bend  in  the  Weber  river,  by  which  a  small  portion  of  one  of  gneis- 
sic ridges  is  cut  off.  Opposite  this  ox-bow,  a  kanyon  descends  the  moun- 
tain side,  down  which  a  vast  quantity  of  loose  material  has  been -swept, 
filling  the  channel  of  the  river  with  local  drift,  and  probably  driving  the 
current  through  the  gneissic  ridges.  The  Weber  river,  if  its  channel  were 
straightened,  would  run  through  this  deposit  of  drift,  which  is  about  30 


1869.] 


51 


[Hayden. 


feet  thick ;  instead  of  which,  it  makes  a  bend  and  cuts  its  way  through  a 
massive  gneissic  ridge. 

Extensive  deposits  of  whitish,  fine  bhie  and  rusty  yellow  sandstones, 
hard  enough  for  building  purposes,  with  flesh  colored  marls,  probably  of 
pliocene  age,  and  resembling  very  closely  in  many  respects  the  more 
recent  tertiary  beds  along  the  Platte,  occur  in  this  valley.  These  recent 
beds  dip  east  or  south-east.  We  thus  learn  that  some  of  the  later  move- 
ments in  the  elevation  of  these  mountain  ranges  have  been  ot  compara- 
tively modern  date.  Terraces  continue  to  show  themselves  the  entire 
length  of  the  Weber  river,  and  they  are  probably  synchronous  with  those* 
which  surround  the  basin  of  Salt  Lake  valley.* 

.      Fig.  5. 


After  emerging  from  the  Wasatch  Kanyon  of  the  Weber  valley,  we  pur- 
sued a  southerly  course  along  the  base  of  the  Wasatch  range  to  Salt  Lake 
city.  For  20  miles  or  more,  all  the  unchanged  rocks  have  been  worn 
away  from  the  flanks  of  the  mountains  or  completely  concealed  by  debris. 
All  over  the  gentle  slopes  at  the  foot  of  the  mountains  are  strewn  masses 
of  rocks  ;  all  gneissic  and  evidently  from  the  central  parts  of  the  moun- 
tains. Terraces  distinctly  surround  this^  basin  everywhere.  There  is  one 
large  one,  with  two  or  three  smaller  ones,  on  the  sides  of  the  mountains, 
and  from  the  lowest  one  downwards,  the  surface  slopes  gently  to  the  lake. 
I  was  informed  that  the  lake  had  risen  9  feet  vertically  since  1868,  and  of 
course  the  water  has  aggressed  upon  the  land  to  a  greatdistance.  I  have 
heard  no  explanation  of  this  phenomenon.  All  the  lakes  in  the  west  are 
said  to  be  rising  more  or  less. 


•  Thia  lUuBtratlon  from  a  sketch  by  Mr.  F.  W.  Meek  of  the  terraces  along  the  Missouri  river  be- 
tween Council  Bluffs  and  Sioux  City,  will  apply  equally  well  to  Helena  or  Salt  Lake  valley ;  and 
they  are  doubtless  synchronous  In  age.  In  the  sketch,  the  distant  high  hills  are  composed  of  yellow 
marl  or  "  loess,"  the  terraces  the  same,  and  the  bottom  of  rich  vegetable  mould. 
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The  carboniferous  limestones  begin  to  make  tfaeir  appearance  adong  the 
Hanks  of  the  mountains  about  10  miles  north  of  Salt  Lake  city,  and  con- 
tinue to  a  gi'eat  or  less  extent  all  arounil  the  rim  of  the  basin. 

On  the  tlauksof  the  mountains*  east  of  the  city,  are  the  red  beds  C  Juras- 
sic?) ;  probably  a  cai*eful  study  would  i-eveal  Jurassic,  cretaceous,  and  possi- 
bly even  tertiai*y  beds.  President  Young  lias  long  since  offered  a  large 
reward  to  aiiy  one  who  would  discover  workable  beds  of  coal  within,  a 
reasonable  distance  of  the  city,  and  a  thorough  search  has  been  made  for 
them,  but  thus  far  without  success.  A  lietl  of  coaly  clay  only  has  been 
found  near  the  city  in  the  mountains.  All  the  coal  used  in  the  valley  is 
transported  in  wagons  from  Coalville,  on  the  Weber.  The  best  of  red 
sandstone  for  building  purposes  is  bix>ught  from  red  sandstone  canon, 
just  east  of  the  town.  I  ani  iuclined  to  believe  that  it  is  carboniferous. 
The  beautiful  gray  granite  which  is  used  in  the  construction  of  the  Mor- 
mon temple  is  brought  from  Cottonwood  valley  in  the  Wasatch  mountains. 
It  is  composed  of  white  feldspar,  i^nartz  and  black  mica. 

The  surface  of  Salt  Lake  valley  has  been  rendered  fruitful  by  the 
industry  of  the  Mormons.  Like  the  greater  iK»rtion  of  the  west,  it  was 
originally'  a  v«\st  sage  plain,  ^ow  by  irrigation  all  kinds  of  cereals  and  ' 
i*oots  grow  luxuriantly,  and  there  are  no  better  apples,  xieaches,  phuns, 
grapes,  &c-,  raised  in  America.  It  may  eventually  become  a  vine  growing 
region. 

FuUowiug  the  stage  road  Citstwai-d,  16  miles  from  Salt  Lake  city  to  the 
Bi'ewery  at  the  mouth  of  Parley's  Kauyon,  we  reach  the  foot  of  the  moun- 
tain, over  sand  beds  which  are  probably  of  iH>st-pliocene  age.  Here  a 
little  stream  cuts  through  the  sand  beds,  exposing  a  vertical  blnff  200 
feet  high,  composed  of  some  tine  sand,  horizontally  stratihed  and  oveiiaid 
with  a  great  thickness  of  water  worn  |wbble  conglomerate.  There  are 
indications  all  idoug  the  tlanks  o£  the  mountains,  that  nearly  or  quite  all 
the  formations  idready  i-ecoguiscd  lis  far  west  iis  this  {>oint  are  here  rep- 
ivseutcd.  At  the  entrance  of  the  kanyou,  the  carboniferous  limestones 
dip  uorth-cast  70  to  80  ;  over  them  lie  the  i)ui-ple  and  red  sandstones 
and  rusty  yellow  layers ;  and  under  them  rcdilish  shales.  Beneath  these 
sliales  an  iiunieuse  thickness  of  lUuk  t^ruy  silicious  rock  stands  nearly 
vertical.  All  this  vast  thickness  of  older  rocks,  in  appearance  semi-meta- 
morphoscd.  are  umloubtcdly  the  counterparts  of  the  series  described  in 
the  Weber  valley  just  l>clow  the  eu trance  of  Lost  creek. 

The  roiid  passes  up  a  monoclinal  valley  Iwtween  the  ridges  of  silnrian  \?) 
rock,  having  a  brittle  fracture,  and  the  uiouochual  slo^^es are coveied  vrith 
debris.     No  gucissic  rocks  are  noticeable  along  this  road. 

Before  reaching  the  summits,  in  fact  M.ion  after  we  begin  the  ascent,  we 
come  to  the  conglomerates  and  sandstones  which  accompanied  us  down 
the  Echo  and  Weber  valleys.  ]Sear  the  sununit  all  the  hills  are  rounded 
by  erosion  and  gras>cd  over,  and  w•ater-^^oln  boulders  are  scattei*ed  about 
here  and  there,  so  that  the  underlying  rocks  ai-e  partially  concealed.  Just 
beyond  the  suinuiit  we  arrive  at  a  broad  open  exposure  in  the  valley  of 
the  strciun  called  Parley's  Point,  half  a  mile  wide,  and  about  700O  feet 
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above  sea  level.     Settlements  are  numerous  all  along  the  road ;  but  while 
there  is  very  good  grazing,  few  of  the  cereals  will  grow. 

All  the  rocks  on  the  eastern  slope  incline  at  a  greater  or  less  angle  ap- 
parently towards  the  east.  Just  as  we  enter  Silver  Creek  valley,  we  come 
to  numerous  upthrusts  of  partially  changed  sandstones  and  conglomerates, 
the  first  indications  that  we  get  along  our  route  of  the  neighborhood  of 
igneous  rocks.  Some  of  the  masses  of  rock  wliich  go  to  make  up  the 
conglomerate  are  of  great  size,  very  compact  and  of  a  steel  gray  color, 
and  are  enclosed  in  a  gray  siliceous  paste  ;  but  whether  large  or  small,  all 
are  angular.  The  formation  looks  much  like  that  near  South  Boulder 
creek,  near  Denver. 

Passing  down  the  valley  of  Silver  creek,  we  soon  emerge  into  the  valley 
of  the  Weber.  We  come  to  the  hills  enclosing  the  coal  which  dip  down 
the  valley  at  angles  of  from  20°  to  50°,  and  of  course  the  belt  along  which 
the  coal  beds  are  exposed  is  very  narrow.  Five  or  six  beds  as  I  have  be- 
fore said,  varying  in  thickness  from  a  few  to  15  feet,  are  reported.  I  heard 
also  that  about  4  miles  from  Mr.  Sprigg's  opening,  a  bed  of  fossil  oysters 
had  been  seen  above  the  coal.  That  these  coal  strata  are  of  marine  or 
estuary  character  I  have  no  doubt ;  but  the  limited  time  given  me  for 
their  study  prevented  me  from  securing  such  positive  evidence  as  is 
desirable ;  and  as  this  formation  occupies  a  vast  area  west  of  Fort  Bridger, 
it  seems  all  the  more  important  to  fix  its  geological  position.  That  it  is 
not  older  than  the  cretaceous  we  know  by  the  occurrence  of  leaves  of 
deciduous  trees,  and  the  black  plastic  clays  of  No.  2,  holding  quantities 
of  fragments  of  fish-remains. 

I  will  now  recapitulate  briefly  the  principal  geological  formations  along 
the  line  of  the  Union  Pacific  Railroad  from  Omaha  to  Salt  Lake  city. 

The  Upper  Coal  Measure  Limestones  are  seen  at  Omaha,  neai'  the 
water's  edge,  and  quarried  all  along  the  Platte  nearly  to  the  Elk  Horn 
river. 

The  Lower  Cretaceous  rusty  sandstones  of  No.  1,  overlap  the  Upper 
Carboniferous  limestones  about  four  miles  above  the  mouth  of  the  Platte, 
and  extend  to  the  mouth  of  the  Loup  Fork  ;  but  the  yellow  marl  deposit 
or  loess,  conceals  for  the  most  part  the  underlying  rocks.  A  fine  yellowish 
sand,  of  the  same  age,  or  a  little  less  recent,  overlaps  the  cretaceous  near 
Columbus. 

The  chalky  limestones  of  No.  3,  with  the  characteristic  Inoceramus 
problematieus,  here  and  there  crop  out,  and  some  obscure  exposures  have 
been  detected  in  the  Pawnee  Reservation,  15  or  20  miles  up  the  Lo.up  Fork. 

This  fine  yellowish  sand  soon  gives  place  to  the  Pliocene  beds  of  the 
Platte,  Loup  Fork  and  Niobrara  rivers,  indurated  marls,  sands;  or  sand- 
stones, which  continue  on  as  far  as  the  margin  of  the  Laramie  range  of 
mountains,  530  miles  west  of  Omaha,  that  is,  for  nearly  430  miles  along 
the  line  of  the  railroad.  In  the  grand  anticlinal  of  the  Laramie  range, 
which  I  have  already  described,  they  sometimes  repose  with  a  slight  dis- 
cordance on  the  older  rocks  ;  sometimes,  as  near  the  Laramie  peak,  they 
rest  directly  on  the  syenites,  and  entirely  conceal,  for  a  distance  of  40  or 
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50  ml1p^  nil  the  uticlintit^  rorks  of  olilcr  d.itp ;  hut  a  cnrcl^il  Ktiidy  of  the 
eaMern  Hniik,  fmin  Itril  Itiitrs  to  Long's  1'pak,  will  rpvpnl  nil  the  fomta- 
tioiia  thnt  nrc  known  to  exist  in  this  pitrt  of  the  vrest,  inclining  from  tho 
sides  of  the);rniiilie  niielens  nt  t-nrioiis  nii);lea. 

Tlic  milnKiil  then  for  40  miU'a  iMisses  over  aiiil  cuts  through  a  grout 
rnriety  of  Syenites  ;  some  oonipaet.  lienntifnl  Iniildiiig  stoiieH,  nhnost 
ciiitnl  to  the  Seoteh  lyenites,  but  tlie  greater  part  ferruginous  and  eaeily 
disintegrating  on  enjiosure.* 

Fig  6. 


Oh  the  we»t  side  of  the  Laramie  mnge.  we  pass  nctnsfl  llie  iiptRtnod 
e<lgeH  iif  t1i«  eouiiterparts  of  the  various  forniatioitH  Keen  oil  the  eastern 
Hh>iH>.  From  Lnmmie  rity  to  Salt  L«ke,  fumiatinnsof  different  ages  roii- 
tiiiuaDy  api>ear  and  disapiienr.  The  Oretiieeous  forinatiiniii  oeenpy  tlie 
country  for  UO  miles  fVom  I.nn)mie  eity  iwarly  to  lake  Cotno. 

(lenuine  Jnraasie  bedit,  witli  eharaeteristie  fiissils,  are  liero  exposed  for 
a  Bliort  (iistanre,  in  an  antirliual  wiUey,  along  which  the  railroail  passes. 
lielrmuilf»  dfimnii  are  in  great  nuiultcrs. 

Cretareoiw  lieds  mostly  No-  2,  aptiear  again  west  of  Coino. 

tliocetie  coal  boils  overlay  the  cretaceous,  just  before  reaching  Carbon 
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Station,  80  miles  west  of  Laramie.  At  Carbon  where  they  are  exposed  to 
view,  impressions  of  fossil  leaves  occur  in  the  greatest  abundance.  The 
species  are  few  and  nearly  all  of  them  identical  with  those  described  by 
Dr.  Newbury,  from  tlje  miocene  tertiary  beds  of  the  Upper  Missouri. 
Some  strata  consist  almost  entirely  of  leaves,  in  a  fair  state  of  preserva- 
tion, as  if  they  had  not  been  subjected  to  a  great  deal  of  drifting  prior  to 
deposition.  Indeed,  the  trees  themselves  must  have  grown  near  the  spot, 
to  shed  their  leaves  in  such  great  abundance,  just  ^s  we  find  leaves 
accumulated  now  in  muddy  bottoms.  Dr.  Newbury  has  identified  from 
this  locality,  Populus  Ctineata,  Populus Nebrascensia,  Platanus  Uaydeni  and 
an  undescribed  species  of  Cornus.  The  Wyoming  Coal  Company's  shaft 
sunk  at  this  station  to  reach  the  coal,  has  descended  nearly  60  feet  through 
a  considerable  thickness  of  bluish-black  arenaceous  clay,  in  rather  thick 
layers,  upon  the  surface  of  which  are  great  quantities  of  Populus  and 
Platanus,  Very  nearly  the  same  species  are  described  throughout  a  great 
thickness  of  these  tertiary  beds,  and  the  evidence  seems  to  be  pretty  clear 
that  the  vegetation  was  nearly  uniform  throughout  the  period  of  the 
deposition  of  the  coal  strata. 

The  Cretaceous  beds  are  again  exposed  in  a  sort  of  anticlinal  valley, 
about  10  miles  east  of  the  N.  Platte  crossing.  But  a  few  miles  on  either 
side  of  the  railroad  tertiary  beds  are  seen. 

At  Rawling's  Springs,  all  the  formations  from  the  syenites  to  the  cre- 
taceous, are  thrown  up  over  a  restricted  area  ;  2  miles  farther  west,  the 
tertiary  beds  again  overlay.  At  Separation,  26  miles  west  of  Benton  Sta- 
tion, a  bed  of  excellent  coal  has  been  opened  by  the  railroad  company,  in 
the  rocks  over  which  Platanus  Ilaydeni  smd  Cornu8  acuminata^  (N,)  wuth 
other  undetei-mined  species  of  plants  occur.  This  forms  the  eastern  rim 
of  a  basin  wliicli  extends  about  110  miles  to  the  westward. 

Soon  after  leaving  Separation,  the  strata  becomes  nearly  horizontal,  and 
are  of  fresh  water  instead  of  estuary  origin.  Beyond  Bitter  Creek  Station, 
estuary  beds  reappear  dipping  east.  At  Washakie,  Red  Desert  and  Table 
Rock  occur  thick  beds  made  up  of  an  aggregate  of  fi'Ssh  water  shells,  of 
the  genera  Unio,  Paludina,  Limnea^  Melania,  &c.,  At  Black  Butes  and 
Point  of  Rocks,  a  great  abundance  of  impressions  of  deciduous  leaves  are 
found.  At  Black  Bute  Station,  about  850  miles  west  of  Omaha,  I  found 
in  the  coal  strata  Sabal  Gamphelli,  N,  Rhamnus  elegana^  Cornus  acuminata^ 
Qaercus  aceroidea,  Tilia  antiqua,  with  some  undescribed  species. 

At  Point  of  Rocks,  an  important  coal  station,  about  14  miles  farther 
west,  I  found  Platanus  Haydeni,  P.  Nehrascensis,  Cornus  acuminata,  and 
Magnolia  tenerafolia.  In  the  vicinity  of  Elk  mountain,  along  the  overland 
stage  road,  in  beds  which  I  regarded  as  belonging  to  the  older  tertiary, 
and  holding  a  position  near  the  junction  of  the  tertiary  and  cretaceous, 
and  nearly  or  quite  on  a  parallel  with  the  lower  tertiary  beds  near  Den- 
ver, Colorado,  I  found  Platinus  Haydeni^  Quercus  aceroides,  Magnolia 
tenerafolia,  with  fragments  of  Cornus  and  Rhamnus, 

Near  Green  River  the  eastern  rim  of  what  appears  to  be  another  tertiary 
basin  commences,  the  beds  having  a  gentle  dip  to  the  westward.  Between 
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Green  River  crossing  and  Bryan  Station,  fine  specimens  of  fossil  iishea 
oi*cur  in  nx'ks  which  resemble  the  Solenhofen  slates.  West  of  Bryan, 
fresh  water  &lu*lls  of  the  ifenera  Corbie uhu  Litnnoh,  PhffHiu  PnUidino^  Mehu 
M»<i,  and  Unto  occur  in  tho  jjreatest  quantities.  This  basin  extends  to 
Quaking;  Asp  ridj^e,  32  miles  west  of  Fort  Bridger. 

We  tlien  come  to  a  series  of  variegateii  IhhIs,  whose  dominant  color  is 
reii  or  ivddish,  of  estuary  or  marine  origin,  with  ci>al  beds  fix>m  6  to  13 
feet  thick.  Tl^ese  extend  far  wcstwanl  to  the  Was;\tch  mountains,  pos- 
sibly farther.  The  evideni»e  inclines  one  to  regiuxi  tliem  of  cretiiceous 
age,  but  they  may  be  older  tertiary. 

In  Weber  valley  there  is  an  immense  thickness  of  the  older  sedimentary 
rocks  from  the  jurassio  inclusive  to  the  silurian  inclusive,  tlio  tluckness 
of  whicli  I  estimated  at  fmm  5,iHX)  to  10, (HK)  fwt. 

The  Wasatch  I'ange  is  composed  of  metamorphic  rocks,  mostly  gneisic, 
which  are  well  sliown  in  the  valley  of  WeWr  river  for  the  distance  of  4 
miles. 

The  Union  Pacific  Railroad  frt>m  Omaha  to  Salt  Lake  valley,  a  distance 
of  nearly  121X)  miles,  really  pass  tlinnigh  metamorphic  rocks  but  twice; 
tlrst  in  cnvssing  tlio  Lanimie  range,  a  distance  of  30  or  30  miles,  and  in 
the  Welier  valley  through  the  Wasatch  mngi\  4  miles.  At  Rawling*s 
Springs,  the  syenites  are  seen  on  the  north  side  of  the  ix>ad  for  a  littlo 
distance,  but  not  immediately  along  it. 

It  will  thus  be  seen  that  over  the  v;uit  region  known  as  the  Rocky 
^lountaiu  district  prt>iH>r,  the  aiva  that  can  be  colored  on  a  gtH>logiciU 
map  jvs  occupied  by  igneous  or  metantorphic  nn^ks  is  com  pa  mtively  small, 
while  the  more  modern  formations  as  tertiary  and  cretaceous,  are  met 
with  everywhere  even  up  to  the  suumiit«  of  the  loltiest  nuiges  and  some- 
times covering  them. 

Note.  The  illustration,  Plate  1,  Fig.  9,  Pulpit  Rock,  sliows  the  high 
nearly  vertical  bhifts  of  conglomenite,  at  the  entrance  of  Kcho  cix>ek  into 
the  Wel»er  river,' Utidi  Territory.  I  iun  inclined  to  regjini  these  rocks 
as  older  tertiary,  f nun  the  fact  that  they  lie  along  the  coal  beds  of  this 
region,  but  they  may  Ih>  cretai-vous. 

Twin  Peaks,  No.  1,  Plate  I,  funu  a  part  of  a  mountain  range,  enclosing 
Salt  Lake  valley.  Tho  ternwe  system  is  well  sliown,  as  descrtbed  in  tl\© 
prewding  pajwr. 
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I.  Existence  op  Controversy. 

Every  person  conversant  with  the  history  of  American  geological  science 
is  aware  of  thfi  controversy  which  has  long  existed  in  reference  to  the  age 
and  equivalents  of  the  strata  lying  between  the  Corniferous  limestones  and 
the  limestones  of  the  Lower  Carboniferous  system.  Geologists  of  the 
highest  ability — both  American  and  European — have  participated  in  the 
discussions ;  and  western  geologists,  almost  without  exception,  have  been 
constrained  to  commit  themselves,  for  specific  reasons,  to  definite,  though 
*  often  diverse,  views  in  reference  to  the  geology  of  the  zone  in  question. 
As  additional  facts  have  been  successively  brought  to  light,  some  important 
progress  has  been  made  in  the  settlement  of  controverted  points ;  and  the 
great  body  of  western  geologists  seem  to  have  united  with  considerable 
unanimity  in  a  judgment  upon  the  main  issues.  Very  persistent  oppo- 
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sition  is  manifested,  however,  in  certain  quarters,  to  the  verdict  whicli  is 
already  shadowed  forth ;  and  there  are  probably  few  whose  convictions 
have  been  satisfactorily  and  finally  settled  by  a  comprehensive  comparison 
of  the  facts  which  have  been  collected.  I  think,  therefore,  it  may  be  use- 
ful, in  the  present  state  of  opinion,  to  bring  forward  a  review  of  the  data 
upon  which  the  controversy  has  proceeded,  and  to  furnish  the  grounds  of 
the  convictions  which  for  some  years  past  have  been  strengthening  in  my 
own  mind.  In  doing  this,  I  hope  I  shall  be  actuated  by  a  spirit  of  candor, 
and  sentiments  of  profound  respect  for  the  distinguished  names  arrayed 
against  my  position.  I  seek  only  the  truthful  determination  of  the  ques- 
tion; and  I  would  not  raise  my  voice  in  a  discussion  where  so  many  worthier 
ones  have  been  heard,  did  I  not  recall  to  mind  that  the  merest  child,  or 
the  humblest  peasant  may  stumble  upon  phenomena  which  the  philosopher 
had  long  sought  in  vain,  and  which  may  serve  as  the  solvent  of  chronic 
and  distressing  doubts. 

II.  History  op  Discovery  and  Opinion. 

So  far  as  I  have  observed,  the  first  distinct  allusion  by  any  geological 
writer  to  the  zone  of  rocks  under  consideration,  is  embraced  in  an  elabor- 
ate description  of  the  topography  and  geology  of  the  *' bituminous  coal 
deposits  of  the  valley  of  the  Ohio,  and  of  the  accompanving  rock  strata" 
by  that  distinguished  pioneer  of  western  geology.  Dr.  S.  P.  Hildreth.  * 

In  the  section  which  he  has  given  of  the  "Ferruginous  deposits,"  2  it 
would  appear  that  the  lower  beds,  500  feet  in  thickness,  extend  into  the 
series  afterwards  designated  the  **  Waverly  series  "  by  the  Ohio  geologists. 
Dr.  Hildreth  styles  them  the  "Great  Lias  Rock,"  and  afterwards>  an 
"Argillaceous  sandstone  rock,  very  finegrained,"  &c.  Dr.  S.  G.  Morton 
appends  to  this  paper  descriptions  and  figures  f mostly  too  imperfect  for 
identification)  of  several  species  of  included  fossils. 

In  1838,  Mr.  C.  Briggs,'*  assistant  upon  the  geological  survey  of  Ohio, 
bestowed  the  name  "  Waverly  Sandstone  Series"  upon  the  lower  portign 
of  the  succession  of  shales,  sandstones,  and  shaly  sandstones,  interposed 
between  the  so-called  Black  Slate  and  the  great  Carboniferous  Conglome- 
rate. The  series  took  its  name  from  the  village  of  Waverly  in  the  southern 
part  of  the  State  in  Pike  county,  since  some  of  the  most  beautiful  building 
stones  afforded  by  the  series  had  been  quarried  at  that  place.  The  Ohio 
geologists,  however,  in  other  and  subsequent  publications,  generally 
referred  to -this  assemblage  of  strata  under  the  designation  of  "Fine 
Grained  Sandstone  Series."'*  The  lower  limits  of  the  series,  as  defined, 
were  distinctly  marked  by  the  horizon  of  the  Black  Shale  ;  but  the  upper 
limits  were  not  stated  with  precision.  It  does  not  appear  however  that 
the  series  was  originally  supposed  to  reach  upwards  to  the  Conglomerate  ;^ 

»  Amer.  Jour.  Science  and  Arts,  vol.  29,  p.  1,  and  Plates  1  to  xxxvl. 

>  lb.  p.  133;  also  136.  '  Klrst  Ann.  Rep.,  Ohio,  p.'79. 

*  See  for  Instance  "  Report  of  Special  Committee  to  report  on  the  best  method  of  obtaining  a 
complete  geological  survey,"  1836,  p.  13,  where  the  expression  seems  to  have  been  first  employed;  * 
Whittlesey,  Second  Ann.  Report,  1838,  p.  56;  J.  W.  Foster,  lb.  p.  76 ;  Brlggs,  lb.  pp.  122, 130. 

*  Whittlesey,  2d  Ann.  Rep.,  p.  56. 
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though  the  Ohio  geologists  appear  eventually  tohave*given  the  term  "Fine 
Grained  Sandstone  Series"  that  extension  of  meaning  ;  and  Col.  Whit- 
tlesey, Prof.  Hall,  Dr.  Newberry  and  others,  have  since  treated  the  term 
"Waverly  series"  as  synonymous.  The  Ohio  geologists  abstained,  on 
principle,  from  expressing  any  opinion  on  the  subject  of  the  American  or 
foreign  equivalents  of  these  rocks. 

During  the  same  year,  Mr.  J.  W.  Foster*  made  a  report  in  which  he  de- 
scribed the  Fine  Grained  Sandstone  Of  Licking  and  Franklin  counties,  as 
a  continuation  of  the  Waverly  series  of  Briggs,  and  expresses  the  opinion 
that  it  is  "a  member  of  the  mountain  limestone  formation."  I  direct 
particular  attention  to  this  early  judgment.  It  must  be  noted,  however, 
that  the  older  Cliff  Limestone  was  also  at  that  time  regarded  as  belonging 
to  the  mountain  limestone  series.  Bot)i  Foster  and  Briggs  speak  of  the 
paucity  of  organic  remains  in  the  lower  portion  of  the  series,  and  their 
abundance  in  the  upper  portion. 

The  public  geological  survey  of  Michigan  was  inaugurated  at  about  the 
same  time  as  that  of  Ohio.  The  earliest  mention  of  sandstones  in  that 
State,  occupying  a  position  in  the  zone  under  consideration,  is  found  in 
Dr.  Houghton's  report  for  1838.7  Under  the  head  of  the  "Upper  Sandstone 
of  the  Peninsula,"  he  notices 'those  rocks  which  I  have  designated^  the 
"  Woodville  Sandstone"  above  the  coal;  the  "Parma  Sandstone"  be- 
neath it,  and  those  portions  of  the  "  Marshall  group  "  which  outcrop  in 
the  southern  counties.  The  outcrop  of  the  last  named  sandstones  in  the 
vicinity  of  Pt  aux  Barques,  east  of  Saginaw  bay,  is  treated  by  Dr.  Hough- 
ton in  connection  with  the  Lake  Superior  Sandstone  under  the  head  of 
"Lower  Sandstone  or  Graywacke  group"  (p.  9). 

In  the  report  of  the  following  year,  the  Marshall  sandstones  are  again 
stated  by  Dr.  Houghton  to  belong  to  "the  great  carboniferous  group  of 
rocks."' 

The  first  attempt  at  a  systematic  account  of  these  strata  was  made  in 
1840  by  Bela  Hubbard, '°  assistant  on  the  geological  survey.  Mr.  Hubbard 
correctly  apprehended  their  position  as  beneath  the  coal  producing  strata, 
and  alluded  tto  the  richness  of  the  lower  beds  in  organic  remains.  The 
deeper  and  more  argillaceous  strata  were  never,  in  southern  Michigan^,  asso- 
dated  as  in  Oliio,  with  the  newer  and  more  arenaceous  beds.  The  entire 
series  of  argillaceous  strata,  including  the  black  shale  of  the  state,  which 
is  very  inconspicuous  in  the  southern  counties,  were  described  by  Hubbard 
as  the  "Kidney  Iron  Formation."  This  was  regarded  as  the  bottom  of 
the  Carboniferous  system.  The  northern  outcrop  of  these  groups  were 
reported  upon  in  1841."  In  his  attempt  to  assign  them  to  their  proper 
stratigraphical  position,  Mr.  Hubbard  fell  into  singular  errors,  and  intro- 
duced into  the  most  elaborate  account  of  the  lower  peninsula  which  was 
destined  to  be  published  for  twenty  years,  a  confusion  of  facts  which  ren- 
dered the  geology  of  Michigan  an^nigma  to  every  one  who  attempted  to 

*  •  Second  Ann.  Rep.  Geol.,  Ohio,  p.  108.  '  First  Ann.  Rep.  Oeol.  Mich.,  p.  3. 

•  First  Blenn.  Rop.  Mich.,  ISTtl.  >  Mich.  Geol.  Rep.,  1839,  p.  28. 

>•  Mich.  Geol.  Rep.,  1810,  p.  87.  "  Mich.  Oeol.  Rep.,  1841,  p.  114. 
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parallelize  the  rocks  with  those  of  surrounding  States.**  The  following  is 
Mr.  Huhhard's  tabular  statement  of  the  succession  of  groups  embraced  in 
the  lower  peninsula, 

A.  Erratic  Block  group  or  Diluviums, 

B.  Tertiary  Clays, 

C.  Coal  measures, 

D.  Sub-carboniferous  Sandstones, 

E.  Clay  and  Kidney  Iron  formation, 

F.  Sandstones  of  Pt  aux  Barques, 

G.  Argillaceous  slates  and  flags  of  Lake  Huron, 
H.  Soft,  light-colored  Sandstones, 

I.   Black,  aluminous  slate, 

K.  Lime  rocks  of  Lake  Erie." 
In  this  table,  as  we  now  know,  the  groups  marked  D,  F,  and  H,  are  but 
diflferent  outcrops  of  the  Marshall  group  ;  and  those  marked  E,  G,  and  I, 
but  different  outcrops  of  the  Kidney  Iron  or  Huron  group.  Following 
Dr.  Houghton  in  the  report  of  1838,  Mr.  Hubbard  regarded  the  Pt  aux 
Barques  sandstones  and  conglomerates  as  occupying  a  position  beneath  the 
Kidney  Iron  formation  of  the  southern  portion  of  the  state,  and  conse- 
quently failed  to  identify  the  underlying  shales.  In  the  next  place,  Mr. 
Hubbard  identified  with  the  Pt  aux  Barques  shales,  the  shales  of  the 
"  Michigan  Salt  group, ''  struck  in  the  salt  wells  at  Grand  Rapids,  although 
these  latter  actually  occupy  a  position  above  the  Marshall  sandstones. 
When,  therefore,  these  sandstones  and  the  underlying  Huron  shales  were 
struck  in  the  boring  of  the  salt  wells,  they  were  supposed  to  constitute 
the  third  couplet  of  similar  strata,  and  are  set  down  as  groups  H  and  I, 
in  the  above  table.**  This  confusion  is  illustrated  by  the  following  dia- 
gram : 

Michigan  Salt  Group,  _____^^^  — "^^^  « 

Marshall  Group, n^ — '  ^  ^^^^^.^j» --i  -__ ^  ^ 

Huron  Group, ^^^^s^^— ^^  ^ 

The  Pt  aux  Barques  sandstone  were  rightly  recognized  by  Hubbard  as 
the  equivalent  of  the  characteristic  portion  of  the  Waverly  sandstone  se- 
ries in  Ohio  ;  and  it  is  singular  that  they  were  not  observed  to  be  equally 
identifiable  with  the  sandstones  of  Hillsdale  county  in  the  southern  part 
of  the  state.  The  upper  conglomeratic  portion  of  the  Pt  aux  Barques 
sandstones  was  erroneously  synchronized  with  the  Carboniferous  con- 
glomerate, which  though  reposing  on  the  Waverly  of  Ohio,  is  separated 
from  the  equivalent  Marshall  in  Michigan,  by  the  Carboniferous  limestone 
and  the  Michigan  Salt  group.     The  Black  Shale  was  also  recognized  as 

»  In  his  attempt,  in  1843,  to  parallelize  the  strata  of  Michigan  with  those  of  other  states.  Prof. 
Hall  assigned  the  Pt  aux  Barques  series  to  the  zone  of  the  Waverly-  Series  and  the  Portage  and 
Chemung;  hut  he  seems  not  to  have  known  how  to  dispose  of  the  rocks  denominated  by  Hongh. 
ton  and  Hubbard  the  "Upper  Sandstone  of  the  Peninsula."   Bep.  Oeol.,4th  Dist.  N.  J.,  p.  519. 

1'  See  also  Report,  p.  136.  ><  Report,  p.  133. 
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agreeing  "in  general  character  and  position ^^  with  "the  Black  Shale 
sti'atum  of  Ohio  and  Indiana."  ** 

In  1841,  when  Professor  Hall  was  closing  up  his  labors  upon  the  geology 
of  Western  New  York,  he  undertook  an  extended  tour  through  the  west- 
em  states  for  the  purpose  of  ascertaining  to  what  extent  the  formations 
recognized  in  New  York  could  be  traced  in  other  regions.  The  general 
results  of  this  tour  were  announced  in  1842.*®  At  this  time,  he  was  led 
to  regard  the  Waverly  series  (embracing  everything  between  the  Black 
Shale  and  the  Conglomerate),  as  a  prolongation  of  the  Chemung  and  Por- 
tage groups  of  New  York.  The  thick  bedded  sandstones  at  Newburg  and 
Waverly  were  identified  with  the  Portage  sandstones,  while  the  shaly 
sandstones  and  flags  near  Cleveland  were  regarded  as  representing  the 
Gardeau  shales  and  flagstones.  From  Newburg  to  Cuyahoga  Falls,  and 
also  at  Akron,  he  identified  the  shales  and  sandstones  of  the  Chemung 
group.     % 

Passing  down  the  Ohio  into  Indiana,  Prof.  Hall  again  identified  strata 
coiTcsponding  to  the  Portage,  and  doubtfully  to  the  Chemung ;  while 
above  these,  and  beneath  the  carboniferous  limestone,  was  a  series  of  are- 
naceous strata  becoming  interstratified  above  with  beds  of  mountain  lime- 
stone, and,  on  the  whole,  exhibiting  affinities  with  the  Carboniferous 
system.  Nevertheless  he  inclined  to  regard  them  as  "  sub-carboniferous' ' 
(used  in  the  sense  of  subter-carboniferous,)  remfirkinQ  that  "  a  limit  should 
be  fixed  between  what  is  to  be  strictly  referred  to  the  Carboniferous  periotl, 
and  older  deposits."  ^f  'the  Black  Shale  of  Ohio  and  Indiana  was  regarded 
by  Professor  Hall  as  the  equivalent  of  the  Marcellus  Shale  of  New  York 
"being  the  only  representation  of  that  rock,  the  Hamilton  group  and  tlie 
Genesee  slate"  (lb.  280). 

During  the  same  year,  Mr.  Conrad  *'  read  a  paper  before  the  Academy 
of  Natural  Sciences  of  Philadelphia,  in  which  ho  embraced  brief  descrip- 
tions of  three  fossils  from  the  Marshall  sandstone  of  Moscow,  Michigan, 
which  he  reft^'red  to  the  Carboniferous  system.  Mr.  Vanuxem's  Report 
on  the  Geology  of  the  Third  District  of  New  York,  also  appeared  this 
year. 

In  1847  the  distinguished  European  geologist,  de  Vemeuil,  gave  the 
world  tlie  results  of  an  extended  and  critical  investigation  of  the  parallel- 

w  It  ts  Interesting  to  note  this  early  itlentiflcation  of  the  now  styled  Marshall  sandstones  with 
the  characteristic  portion  of  the  Waverly  sandstone  series;  and  the  Blacl<  Shale  of  Michigan  with 
the  Black  Shale  of  Ohio  and  Indiana ;  as  these  opinions  were  expressed  by  Hubbard  anterior  to 
the  first  elaborate  attempts  by  Hall  and  de  Verneuil  to  trace  the  parallelism  of  formation  in  the 
dlflbrent  states.  Dr.  Houghton  had,  indeed,  previously  recognized  the  correspondence  of  the  "Black 
Shale"  with  certain  formations  in  western  New  York,  as  described  in  the  annual  reports  of  that 
State ;  though  there  Is  room  to  doubt  whether  he  made  the  identiflcatlon  preferably  with  the  Mar- 
cellus or  the  Genesee  Shale.  Under  the  great  natural  difflculties  attending  the  exploration  of  the 
**  wilderness  of  Michigan,"  then  Jtist  emerging  ft^m  a  territorial  condition,  and  the  equally  great 
embarrassments  resulting  ft-om  the  undisturbed  condition  of  the  strata,  it  is  indeed  remarkable 
that  the  early  geologists  of  the  state  succeeded  in  establishing  so  many  conclusions  which  have 
stood  the  test  of  nearly  a  third  of  a  centurv. 

M  Amer.  Jour.  Scl.  and  Arts,  xlll  p.  51 ;  Jour.  Bost.  ?oc.  Nat.  Hist.  v.  p.  I,  and  more  fully  in 
Trans.  Assoc.  Amer.  Oeol.,  p.  267.    See  also  Geol.  Rep.,  Fourth  Dist.  N.  Y.,  p.  229. 

"  Trans.  Assoc.  Am.  UeoK,  p.  281.  i*  Jour.  Acad.  N.  8.,  Phil.,  vol.  viil,  p.  249  and  269. 
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ism  existing  between  American  and  European  paleozoic  formations.  ^^  This 
paper  was  translated  and  somewhat  condensed  by  Professor  Hall  for  pub- 
lication in  America.  ^ 

Professor  Hall's  translation  is  accompanied  by  criticisms  and  additions.  2» 
One  of  the  results  of  de  Verneuil's  studies  was  to  lower  the  base  of  the 
Devonian  system  from  the  bottom  of  the  Portage  group  where  it  had  been 
placed  by  Conrad,  to  the  bottom  of  the  Oriskany  sandstone,  and  to  fix 
the  summit  above  the  Catskill  group.  He  recognized  the  prolongation  of 
the  Portage  and  Chemung  groups  into  Ohio,  but  did  not  detect  them  in 
Indiana,  Kentucky,  and  Tennessee  ;  though  Prof.  Hall  in  his  notes  upon 
the  paper,  was  inclined  to  recognize  them  in  Indiana  above  his  and  Owen's 
** sub-carboniferous."  The  upper,  or  fossiliferous  portion  of  the  Waverly 
series  was  regarded  bj'^  de  Verneuil  as  falling  within  the  limits  of  the  car- 
boniferous system.  The  Black  Slate  of  the  West  was  identified  with  the 
Genesee  Shale  of  New  York.  These  conclusions  are  fortified  by  extended 
paleontological  comparisons. 

Professor  Hall  in  his  commentary  upon  this  elaborate  jjaper,  seems  to 
oscillate  between  two  opinions.  He  insists  at  one  time  upon  the  Silurian 
relationships  of  the  Hamilton,  Portage  and  Chemung,  and  the  broad 
lithological  and  paleontological  gap  intervening  between  the  Chemung 
and  the  Catskill, 22  intimating  that  there  is  the  place  to  draw  the  systemic 
lines ;  while  at  another  time  he  asserts  that  the  Chemung  is  more  inti- 
mately "related  to  the  Carboniferous  sandstones  of  the  West  than  the 
Hamilton  group  of  New  York  "  23 — that  "there  is  no  well  defined  line  of 
separation  between  the  Chemung  rocks  of  New  York,  and  the  sandstones 
of  Ohio  and  Indiana,  which  contain  carboniferous  fossils  " — and  that 
"the  error  of  American  geologists  who  have  attempted  to  compare  our 
fonnations  with  those  of  Europe,  has  been,  in  this  instance,  that  of  regard- 
ing the  great  Carboniferous  limestone  as  forming  the  basis  of  that  system, 
including  all  the  strata  below  it  in  Devonian  and  Silurian. "^^ 

In  1848  Mr.  Murray,  of  the  geological  survey  of  Canada,  made  an  ex- 
amination of  black  bituminous  shales  on  the  south-east  shore  of  Lake 
Huron  at  Kettle  Pt.,  and  described  themes  under  the  head  of  "  Hamilton 
group,"  remarking  that  they  contained  Lingula^  but  "neither  of  the  two 
species  represented  by  Mr.  Hall  as  belonging  to  the  Genesee  slate."  Mr. 
Murray  adds  that  "no  trace  of  the  sandstones  [of  the  Portage  and  Che- 
mung groups]     .     .     .     has  yet  been  met  with  in  western  Canada." 

19  "  Sur  le  parall61isme  des  depots  pal^ozoiques  de  I'Amerlque  Septentrlonale  avec  ceux  de  1' 
Europe ;  sulvle  d'  un  tableau  des  dsp^ces  fosslles  communes  aux  deux  continents,  avec  1'  indication 
des  6tagea  oii  elles  se  rcncontrent,  et  termin^e  par  un  examen  critique  de  chaque  de  ces  6spdces." 
Bulletin  de  la  Soc.  Geol.  de  France,  2me  Ser.  Tome,  iv,  p.  646. 

»  Am.  Jour.  Sci.  and  Arts,  \2]  vol.  v.  pp.  176  and  359  and  vol.  vll.  pp.  45  and  218. 

2'  See  further  critical  remarks  by  Sharpe,  "On  the  Paleozoic  Kocks  of  M.  A.,''  in  Quar.  Jour.  Geol. 
Soc.  Lond.,  Aug.  1848,  and  a  paper  by  Mr.  EUe  de  Beaumont,  entitled  "  Note  sur  les  syst^mes  de 
Montagues  les  plus  anciens  de  1'  Europe." 

22  Amer.  Jour.  Sci.,  [2j  v.  367,  Note ;  vil,  46,  Note  3  and  p.  231.  He  had  previously  pointed  out  the 
break  below  the  Catskill.  Pal.  N.  Y.,  vol.  1,  introd.  p.  xvi. 

23  Amer.  Jour.  Sci.,  [2]  vii,  p.  46,  Note  (a,) 
M  Amer.  Jour.  Sci  ,  [2 J  vll,  45,  Note. 

»  Report  of  Progress,  1848-9,  p.  24. 
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In  1850  Professor  Hall  ixxsumed  the  discussion  of  the  parallelism  of 
eastern  and  western  formations,  and  the  parallelism  of  the  whole  with  the 
standard  systems  of  Europe.** 

In  this  celebrated  discussion,  Professor  Hall  states  that  **  the  shales  and 
sandstones  of  the  Catskill  mountains,  .  .  .  have  no  representatives 
at  the  TNJest.  Succeeding  the  Black  Shale,  however,  there  is  a  group  of 
shales  and  sandstones  which,  from  the  fossils  they  contain,  are  regarded 
as  belonging  to  tlie  Carboniferous  period."*'  And  again,  "the  green 
shales  and  sandstones  of  Ohio  and  Indiana,  which  succeed  this  Black 
.Shale,  have  been  recognized  as  carboniferous  by  their  fossils,  though 
thei*e  is  still  some  doubt  whether  the  lower  part  may  not  i*epresent  the 
Chemung  group  of  Now  York.****  He  still  insists  on  the  carboniferous 
aspect  of  the  rocks  from  the  Marcellus  to  the  Catskill,  and  cites,  after  de 
Verneuil,  the  Ooniatites  rotatorius  and  Gonmtites  princeps  as  proving  the 
carboniferous  age  of  the  **Rockford  bed"  which  he  regards  as  embraced 
in  the  Marcellus  shale.** 

About  the  same  date,  Mr.  Murray'o  reported  new  observations  on  the 
Black  Shales  of  Canada  West,  in  the  regioil  nioi-e  recently  famous  for  its 
production  of  petroleum.  These  he  still  regarded  as  embraced  in  the 
Hamilton  Group,  and  i>robably  continuous  with  those  previously  exam- 
ined at  Kettle  Point.  He  remarks  that  the  **bitimunous  springs  [of 
Enniskillen]  probably  owe  their  origin  "  to  tliis  formation. 

In  1851,  Mr.  Christy ^^  read  a  paper  before  the  American  Association  at 
its  Cincinnati  meeting,  in  which  he  announced  that  the  Rookford  Goniji- 
tito  limestone  is  centrjilly  located  in  the  Black  Slate  of  Indiana,  and  ac- 
cording to  Verneuil  embraces  the  carJjouiferous  fossils  Ooniatitea  rotator^ 
iu8  and  G.  princeps,  and  Cj/dolobus*  Mr.  Christy  specifies  several  locali- 
ties at  which  the  limestone  and  the  slate  may  be  seen  in  juxtaposition, 
and  accounts  for  Dr.  D.  D.  Owen*s  error  in  pronouncing  the  limestone  a 
portion  of  the  Clifi'  limestone.  Mr.  Christy  states  that  the  Goniatito 
limestone  has  about  28  feet  of  black  shale  below  it,  and  about  DO  feet  of 
black  shale  above  it.  The  latter  is  succeeded  by  **  about  850  to  400  feet  of 
soft  shale  with  an  occasional  stratum  of  limestone  and  some  beds  of  sand- 
stone, including  fossils.  "3* 

At  the  same  meeting  Col.  Whittlesey**  read  a  paper  **0n  the  equiva- 
lency of  the  rocks  of  north-eastern  Ohio,  and  the  Portage,  Chenmng,  and 
Hamilton  rocks  of  New  York."  Col.  Whittlesey's  extended  and  accurate 
observations  in  the  state,  enabled  him  to  furnish  valuable  sections  of  the 
Ohio  strata,  to  which  I  shall  have  occasion  again  to  refer.  Following 
Professor  Hall  in  his  paper  published  in  1843,  he  places  the  Ohio  rocks, 
firom  the  Cliif  limestone  to  the  Conglomerate,  in  the  zone  of  the  New 
York  Upper  Devonian. 

In  1852  Dr.  D.  D.  Owen**  published  a  geological  map  of  the  North-west, 

*  Foster  and  Whitney's  Rep.  Mln.  Land  District,  h.  Sup.,  vol.  11.,  chap,  xvlli,  p.  2M. 

«»  lb.  p.  »2,  ^  lb.  p.  ;M)7. 

»  lb.  p.  im,  »  Rop.  ProKn»ss  (Jeol.  Sur.  Can.,  18.^(KM,  p.  W, 

"  Proc.  Amor.  Assoc,  vol.  v.,  p.  76.  »  Ih.  p.  80. 

•«  lb.  p.  307.  "  Ueol.  Rep.  Wis.  Iowa,  and  Minn. 
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in  which  he  colored  as  Carboniferous,  all  those  regions  in  Missouri  and 
Iowa  underlaid  by  rocks  intervening  between  the  Carboniferous  limestone 
and  the  Black  Slate.  Dr.  Owen  embraced  in  the  Mountain  limestone 
series,  the  yeUow  sandstone  at  the  base  of  the  exposure  at  Burlington, 
Iowa,  and  from  the  associated  oolitic  bed  he  describes  and  recognizes 
Producta  Cora,  Spirifera  striata  and  Cryroceras  BurlingtonBnse  (lb.  p. 
95). 

Professor  Swallow*^  in  his  Missouri  Report,  published  in  1855,  recog- 
nizes the  Chemung  group,  and  establishes  three  divisions  called  respec- 
tively, in  descending  order,  the  "  Chouteau  limestone,"  the  **  Vermicular 
sandstone  and  shales,"  and  the  "Lithographic  limestone."  Professor 
Swallow  in  referring  to  differences  of  opinion  about  the  age  of  these  rocks, 
says  :  .**Many  of  our  fossils  are  either  identical  with,  or  very  similar  to 
those  of  the  Chemung  group  of  New  York.  Among  these  are  a  species 
of  those  i*emarkable  forms  of  the  New  York  reports  called  Micoides  cauda- 
gallif  and  Filicites  gracilis;  also  Avicula  subduplicata  and  Nucula  bellatula, 
Mr.  F.  B.  Meek^s  in  his  appendix,*  enumerates  55  species  of  fossils  from 
these  rocks,  of  which  19  are  described  by  Dr.  B.  F.  Shumard  as  new 
species  ;  13  are  identified  with  European  carboniferous  species,  while  one 
only,  Avicula  duplicata  (Hall,)  is  identified  with  species  from  the  Chemung 
of  New  York,  and  two — Spirifera  mucronata  f  and  Nucula  bellatula,  are 
identified  with  Hamilton  species.  Such  determinations  would  seem  to 
afford  but  slender  support  to  Professor  Swallow's  decision,  to  range 
these  rocks  on  the  horizon  of  the  Chemung. 

Duruig  the  same  year  Mr.  Marcou'*^  reproduced  in  Europe  the  geologi- 
cal chart  of  the  United  States,  which  he  had  first  published  in  America'* 
in  1853.  In  this  chart  he  colors  as  underlaid  by  the  Mountain  Limestone, 
the  entire  area  in  Michigan  which  we  now  know  to  be  occupied  by  tlie 
Marshall  and  Huron  groups.  The  area  of  the  Waverly  series  is  colored  as 
Devonian.  This  chart  was  again  reproduced  in  1858'®  with  alterations, 
at  which  time,  Mr.  Marcou  seems  to  have  regarded  the  area  of  the  Mar- 
shall group  in  Michigan  as  also  of  Devonian  age. 

Norwood  and  Pratten  ^^  in  1855,  in  describing  Chonetes  Fischeri  from 
the  yellow  sandstones  at  Burlington,  Iowa,  refer  them*  to  the  "base  of 
the  Mountain  Limestone." 

The  "  Knobs  tone  "  formation  of  Kentucky  was  ranged  by  D.  D.  Owen** 
in  1856,  as  "  sub-carboniferous  " ;  while  the  "  Black  Singula  Shale,"  as  he 
styles  it,  was  regarded  as  Devonian. 

Professor  Safford**  in  the  same  year  advanced  the  opinion  that  the 
Black  Shale  of  Tennessee  ought  to  be  regarded  as  Carboniferous. 

In  Mr.  MuiTay's**  Canadian  report  for  the  year  1855,  he  decides  to 
transfer  the  Black  Shale  of  Canada  West  to  the  "Portage  and  Chemung 

"^  Rep.  Geol.  Surv.  Mo.  I.,  p.  101.  *»  lb.  II,  p.  218. 

"  "Geol.  Karte  d.  Vereln-  Staaten,"  in  Peterm.  Mitthelliuigen,  p,  149. 

«8  Geol.  Map  of  U.  S.,  with  explanatory  text. 

«»  Geology  of  North  America,  with  Maps  and  Plates,  Zurich. 

«o  .lour.  Aca<l.  Nat.  Sci.,  [2]  vol.  ill,  p.  25.  «•  Geol.  Rep.  Ky.,  vol.  1.  p.  89. 

*2  Geol.  Reconnolssance  Teun.,  p.  153.  *'  Rep.  Geol.  Surv.  Can.,  1863  6,  p.  129. 
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group ;"  assigning  as  his  motive  the  fact  that  **  Professor  Hall,  on  seeing 
the  section  at  Kettle  Pt.,  expressed  it  as  his  opinion  that  the  rocks  were 
the  lowest  measures  of  the  Portage  and  Chemung  group,"  and  the  fact 
that  "  a  nearly  complete  section  of  the  Hamilton  group"  had  been  dis- 
covered on  **  some  of  the  tributaries  of  the  River  Sable  (south)." 

The  ferruginous  shales  of  the  Marshall  group  of  Michigan  were  again 
pronounced  Carboniferous  in  1858,  by  Dr.  R.  P.  Stevens,**  who  described 
from  Battle  Creek  three  species  oiLeda  and  one  species  each  of  Nucula  and 
Chonetes.  These  are  spoken  of  as  occurring  in  "  association  with  an  Ortho- 
ceras,  Nautilus,  and  BeUeropJion  JJrei,  which  is  evidently  carboniferous." 

In  the  same  year,  Professor  Hall  *^  published  his  Report  on  the  geology 
of  Eastern  Iowa,  in  which  he  embraced  the  first  separate  account  which  I 
have  observed  of  the  yellow  sandstones  which  outcrop  on  the  banks  of  the 
Mississippi  at  Burlington  and  other  localities.  He  speaks  confidently  of 
their  equivalency  to  the  Chemung  rocks  of  New  York,  and  points  out  a 
bed  of  green  shale  at  the  base,  which  he  thinks  might  represent  the  Por- 
tage group.  He  does  not  fail  to  recognize,  however,  the  imperceptible 
graduation  of  these  sandstones  into  the  overlying  Burlington  limestone, 
and  expresses  the  opinion  that  the  Qiemung  group  of  Missouri,  as  organ- 
ized by  Professor  SwaUow,  **  will  probably  be  found  to  include  a  portion 
of  the  Hamilton  group.  "*5  Professor  Hall  describes  eleven  species  of  fossils 
from  these  strata,  but  makes  no  identifications  with  fossils  from  the  typi- 
cal Chemung  of  New  York.  Mr.  C.  A.  White's  **  sections  "  of  the  rocks 
at  Burlington,  in  the  appendix  to  this  report,  possess  very  great  interest, 
as  embodying  the  results  of  exact  observations. 

In  September,  1860,  Messrs.  Meek  and  Worthen*^  published  descriptions 
of  five  new  species  of  fossils  from  the  Rockford  limestone.  In  the  same 
month,  Mr.  C.  A.  White*^  published  **  Observations  on  the  Geology  and 
Paleontology  of  Burlington,  Iowa,  and  its  vicinity ;"  embracing  descrip- 
tions of  seven  new  species  from  the  yeUow  sandstones,  and  elaborate 
discussions  establishing  the  intimate  relations  existing  between  the  yellow 
sandstones  and  the  overlying  Burlington  limestone. 

During  1859-60-1,  a  geological  survey  of  the  lower  peninsula  of  Michi- 
gan was  in  progress  under  my  direction.  The  first  public  announcement 
of  the  determinations  made  upon  this  survey  was  in  the  form  of  a  lecture 
delivered  at  the  University  by  myself  to  an  audience  consisting  mainly  of 
a  delegation  from  the  Chicago  Academy  of  Sciences,  who  were  then  on  an 
excursion  to  the  University  of  Michigan.  This  lecture  was  reported  in . 
full  and  published  in  the  Chicago  Tribune  in  December,  1860.  A  summary 
of  the  results  of  the  survey  was  also  published  in  the  Detroit  Tribune, 
December  11th,  1860,  and  briefly  in  the  Detroit  Advertiser  of  January  26, 
1861.  Advance  sheets  of  my  official  report  were  sent  off  August  18th, 
1861,  and  noticed  in  the  American  Journal  of  Science  and  Arts  in  Septem- 
ber, 1861. 

«  Amer.  Jour.  Scl.  [2]  xxv.,  262.  *»  Geology  of  Iowa,  1,  p.  88. 

<•  lb.  p.  91.  '•^  Proc.  Acad.  Nat.  Scl.  Phil.,  September,  1860,  p.  447. 

*  Jottr.  Boston  Soc.  Kat.  Hist.,  vol.  vU,  p.  209. 
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In  the  several  documents  to  which  I  have  just  referred,  I  stated  distinctly 
that  I  regarded  the  Marshall  sandstones  of  Michigan  as  the  equivalents  of 
the  Fine  grained  sandstone  series  of  Ohio,  and  the  Black  Shale  of  Michigan 
as  equivalent  to  the  Black  Shale  of  Ohio  and  Indiana.  I  also  stated  as  a 
matter  of  stratigraphical  demonsti*ation,  that  these  black  shales  are  seen  in 
Thunder  bay  of  Lake  Huron  and  in  Grand  Ti-a verse  bay  of  Lake  Michigan 
to  rest  ahore  the  well  characterized  Hamilton  limestones.  I  had  at  lirst 
considered  these  black  shales  as  the  equivalent  of  the  Genesee  Shale  of 
New  York,'*^  but  in  deference  to  the  judgment  of  Professor  Hall,  person- 
ally expressed,  I  united  them  with  my  overlying  Hudson  group,  which 
was  organized  to  ifeceive  a  series  of  bluish  and  greenish  argillaceous  strata 
beneath  the  Marshall  sandstones,  and  supposed  by  me  to  correspond  to  the 
Portage  group  of  New  York.^^  I  was  not  aware  at  that  time,  that  Mr. 
Murray  had  had  an  almost  identical  experience,**  as  I  have  already  stated. 

In  1860,  Professor  Swallow**  published  descriptions  of  19  species  of  fos- 
sils from  the  Chouteau  and  Lithographic  limestones  of  Missouri ;  and  in 
the  same  year,  Mr.  Lyon*^  published  a  section  of  the  rocks  of  Kentucky, 
in  which  he  ranges  the  "Knobstone.  fortoiation''  under  **  sub-carbonifer- 
ous/' and  inclines  to  place  the  Black  Slate  in  the  same  position. 

Early  in  1861,  Professor  Hall*^  published  "Notes  and  Observations 
upon  the  Fossils  of  the  Gouiatite  Limestone  in  the  Marcellus  Shale  of  the 
Hamilton  group  in  the  eastern  and  central  parts  of  the  State  of  New  York, 
and  those  of  the  Goniatite  beds  of  Rockford,  Indiana,  with  some  analo- 
gous forms  from  the  Hamilton  group  proper."  In  this  paper  Professor 
Hall  returns  with  strong  assurance  to  his  original  opinion  enunciated  in 
1842,  that  the  Black  Shale  of  the  "West  is  the  equivalent  of  the  Marcellus 
of  New  York,  and  that  the  ferruginous  sandstones  of  Ohio  and  Indiana, 
are  the  equivalents  of  the  Portage  and  Chemung.  He*  describes  as  nevsr 
18  species  from  the  Rockford  beds  including  those  recognized  as  Gonintite8 
rotatoriuSj^^  and  Ooniatites  princepshy  Verneuil,  and  two  species  previously 
described  by  Meek  and  Worthen.  He,  however,  fails  to  identify  a  single 
species  from  the  Rockford  limestone  with,  any  species  occuning  in  the 
Marcellus  Shale  or  other  Devonian  rocks  of  New  York. 

The  same  number  of  Silliman's  Journal  which  contained  the  announce- 
ment of  my  official  report,  contained  also  a  paper  by  Messrs.  Meek  and  Wor- 
then*5  on  the  **  Age  of  the  Goniatite  Limestone  at  Rockford,  Indiana,  and 
its  relations  to  the  Black  Slate  of  the  Western  States,  and  to  some  of  the 
succeeding  rocks  above  the  latter."  These  authors  deny  that  any  portion 
of  the  Black  Slate  is  found  above  the  Goniatite  limestone,  as  had  been 
asserted  by  Christy,  and  announced  that  it  lies  entirely  below.  The 
limestone  they  identify  with  the  Chouteau  limestone  of  Missouri,  founding 
the  opinion  on  an  identification  of  at  least  six  out  of  23  or  24  Rockford 
species,  and  a  close  resemblance  amongst  most  of  the  others.   They  argue 

«9  Mich.  Gool.  Rep.,  1861,  p.  78.  "  lb.  pp.  79  and  139- 

M  In  alluding  to  this  fact  in  my  report,  I  inadvertently  attributed  this  experience  to  Mr.  Billings; 
Report,  p.  79.  "*  Trans.  St.  Louis  Acad-  Sci.,  1, 635- 

M  Trans.  St.  Lpuis  Acad.  Sci.,  1,  620.  "  xili.  Report  New  York  Regents  App.,  p.  95. 

"  This  Is  described  as  (i.  Ixlon,  In  a  note,  p.  125.    ^  Amer.  Jour.  Sci..  [2j  xxxlli.,  16?. 
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with  a  degree  of  paleontological  acuteuess  which  cannot  be  gainsayed,  that 
both  the  Rockford  beds,  and  the  three  members  of  the  Chemung  group 
of  Missouri  as  interpreted  by  Professor  Swallow,  present  characteristics 
which  forbid  their  introduction  into  the  Devonian  system.  They  afiirm 
the  judgment  of  de  Verneuil,  that  the  Black  Slate  of  the  West  is  the 
equivalent  of  the  Genesee  Shale  of  New  York.  In  an  appended  note  they 
propose  to  adopt  the  name  Kinderhook  group  for  the  rocks  in  Illinois 
lying  between  the  Black  Shale  and  the  Mountain  Limestone. 

Some  time  in  1862,  Professor  HalP^  published  a  **  supplementary  note'* 
to  his  paper  on  the  Rockford  limestone,  in  which  he  states  that  having  • 
identified  the  Rockford  Goniatitea  Ilyas  among  fossils  from  the  Waverly 
sandstone  of  Licking  county,  Ohio,^^  j^q  jg  \q(^  ^o  "conclude  that  the 
position  assigned  to  the  Goniatite  beds  of  Rockford  may  be  erroneous,  and 
that  the  true  position  is  higher  in  the  series,  or  more  nearly  in  a  parallel 
with  the  Chemung  group.*' 

During  the  year  1862  large  additions  were  made  to  our  exact  knowledge 
of  the  species  of  fossils  embraced  in  the  series  of  rocks  immediately  under- 
lying the  Mountain  Limestone.  In  Febiniary,  Messrs.  White  and  Whitfield'^* 
published  a  paper  entitled  **  Observations  upon  the  rocks  of  the  Missis- 
sippi valley,  which  have  been  referred  to  the  Chemung  group  of  New  York, 
together  with  descriptions  of  new  species  of  fossils  from  the  same  horizon 
at  Burlington,  Iowa.*'  This  paper  embraces  descriptions  of  31  new  species. 
The  authors  in  their  introductory  remarks,  synchronize  the  yellow  sand- 
stones of  Burlington,  with  the  Chemung  of  New  York,  though  admitting 
the  strong  paleontological  contrast,  and  their  striking  affinity  with  the 
Burlington  limestone  and  higher  carboniferous  rocks.  Tliis  opinion  is 
founded  upon  the  identification  of  several  Iowa  and  Missouri  fossils  with 
species  from  the  Waverly  series  of  Ohio,  which  is  assumed  to  be  in  physi- 
cal continuity  with  the  Chemung  of  Western  New  York,  as  originally 
alleged  by  Professor  Hall. 

In  April,  Mr.  White^^  published  further  descriptions  of  new  species 
from  the  same  horizon  at  Burlington,  Iowa ;  Hamburg,  Illinois  ;  and 
Hannibal  and  Clarkesville,  Mo. ;  and  in  the  same  month  Professor  SwaUow®^ 
published  descriptions  of  two  new  species  from  the  Chouteau  limestone  of 
Missouri. 

In  May  I  published^*  a  paper  **0n  the  rocks  lying  between  the  Carbon- 
iferous Limestone  of  the  Lower  Peninsula  of  Michigan,  and  the  limestones 
of  the  Hamilton  Group,  with  descriptions  of  some  Cephalopods,  supposed 
to  be  new  to  science."  Of  the  species  enumerated,  24  were  from  the 
Marshall  group,  and  one  from  the  Huron.     In  this  paper  the  Black  Shale 

"  Fifteenth  Report  New  York  Regents,  App.,  p.  81. 

w  Having  myself  examined  the  fossils,  I  do  not  consider  it  Identified  with  O.  Ixlon,  Meek  and 
#Worthen(— O.  Ilyas,  Hall.)  but  with  G.  Marshallensla,  Wlnchell,  which  differs  from  G.  Lyonl  by 
conKtant  technical  characters,  having  an  additional  accessory  lobe  and  saddle,  and  having  the  dorsal 
lobe  broader  and  relatively  lonorer.  A  transverse  section  of  G.  Lyonl,  is  broadest  near  the  umbilicus, 
while  a  section  of  G.  Marshallensla  la  regularly  oval.  Professor  Hall's  Inference,  however,  remains 
unchallenged' 

»  Proc  Boston  Soc  Nat.  Hist.  vol.  vill,  p.  289-       *»  Proc.  Boston  Soc  Nat.  Hist.,  vol.  ix,  p.  8. 

"  Trana.  St.  Louis  Acad.  Sci-,  vol.  2,  p.  hi.  "2  Amer  Jour  Scl,  [2,J  xxxill.,  352. 
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of  Michigan  and  Canada  West,  were  again  identiiied  and  ranged  within 
the  limits  of  the  Huron  group,  next  above  the  Hamilton. 

In  September^^  I  continued  the  enumeration  of  Michigan  species  from 
the  Marshall  and  Huron  groups,  giving  63  from  the  former,  and  17  from 
the  latter.  Of  the  Marshall  species,  5  were  identified  with  fossils  previously 
described  from  Rockford.  Of  tlie  Huron  species,  6  were  identified  more 
or  less  doubtfully  with  species  from  the  Hamilton  group  of  New  York. 

In  November,  Col.  Jewett**  and  Professor  Hall^*  both  made  publication 
of  the  results  of  late  observations  upon  the  rocks  in  Eastern  New  York, 
which  had  been  embraced  within  the  limits  of  the  CatskiU  group  upon  the 
geological  map  of  the  state.  Col.  Jewett  declared  the  opinion  as  the  result 
of  his  examinations,  that  the  Catsk'ill  group  did  not  exist  within  the  limits 
of  the  state ;  while  Professor  Hall  admitted  that  the  upper  limit  of  the 
Chemung  rocks  must  be  carried  in  the  CatskUl  mountains,  "  to  an  elevation 
of  at  least  2,000  feet  above  tide- water."  He  stated  that  it  now  becomes 
necessary  to  restrict  the  term  CatskiU  group  to  the  beds  above  [the  Che- 
mung of  Delaware  county,  hitherto  regarded  as  Catskill,  ]  or  to  those  for- 
merly known  as  X  and  XI  of  the  Pennsylvania  Survey."  He  closes  by 
remarking  that  **  in  tracing  the  Chemung  group  westward,  there  are  many 
indications  that  it  may  require  to  be  restricted  in  its  designation,"  and  that 
*  *  the  Waverly  sandstone  group  of  the  Ohio  reports,  at  one  time  regarded 
by  [himself]  as  entirely  equivalent  to  the  Portage  and  Chemung  groups, 
may,  in  its  upper  members,  constitute  a  distinct  group,  though  we  do  not 
yet  know  any  line  of  demarkation  between  them." 

In  1862,  Professor  R.  Owen^^  in  his  Report  on  the  geology  of  Indiana, 
ranges  the  shales  and  sandstones  underneath  the  Mountain  Limestone  in  a 
group  designated  after  D.  D.  Owen,  **  sub-carboniferous,"  regarding  them 
as  at  the  base  of  the  Carboniferous  system,  and  the  equivalent  of  at  least 
some  portion  of  the  Waverly  series  of  Ohio.  The  Black  Slate  he  identifies 
with  the  Genesee  Shale. 

In  January,  1863,^  after  having  read  Col.  Jewett' s  announcement  of  the 
unreal  character  of  the  Catskill  group,  and  Professor  Hall's  admission 
that  this  group  must,  at  least,  be  very  materially  reduced  in  thickness,  I 
gave  utterance  to  convictions  which  had  for  some  time  been  maturing, 
that  not  only  were  the  Waverly  rocks  of  the  West  of  Carboniferous  age, 
but  that  also  the  Chemung  of  New  York,  which  Hall,  White,  Wliitfield, 
SwaUow,  and  others  had  persisted  in  identifying  with  these,  must  also  be 
regarded  as  Carboniferous.  I  furnished  a  synopsis  of  the  paleontological 
evidences  that  the  Chemurig,  Waverly,  Marshall,  Rockford  and  Burling- 


.»3  Proc  Acad.  Nat.  Scl-  Phil.,  September,  1862,  p.  405-   In  the  Sixteenth  Report  of  the  New  York 
Regents  Professor  Hall  has  given  figures  of  the  Internal  structure  of  Gentronella  Julia,  described 
in  this  paper,  from  drawings  furnished  by  myself.    He  however,  refers  the  species  to  Cryptonclla—  • 
an  error  which  he  has  since  recognized.    (Notice  of  vol.  Iv.  of  the  Paleontology  of  New  York,  p.  21.) 

^  Fifteenth  Report  Regents  New  York,  p.  198,  and  Amer-  Jour.  Sci.,  [2,]  xxxiv,  418. 

«  Canadian  Naturalist  and  GeoL,  vol.  vll,  p.  377. 

M  Indiana  Geol.  Rep.,  1862,  pp.  92, 108,  &c. 

<7  Amer.  Jour*  Scl.,  [2]  xxxv,  61.    In  this  paper,  an  editorial  alteration  makes  me  say  "Old  Red 
Sandstone  of  New  York,"  when  I  wrote  "Old  Red  Sandstone  of  Scotland.'* 
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ton  beds  were  Rynchronous,  and  that  all  should  be  ranged  within  the  Car- 
boniferous system.^* 

In  January,  1863,®*  I  published  a  series  of  **  descriptions  of  fossils  fi^m 
the  yellow  sandstones  lying  beneath  the  Burlington  limestone,  at  Burling- 
ton, Iowa.*'  The  number  of  new  species  descrilK^d  in  this  paper  was  59, 
and  the  number  of  old  species  there  first  identified  fix>m  the  yellow  sand- 
stones was  10 — raising  the  total  number  of  8iM?cies  thus  far  known  from 
those  strata  f^om  66  to  135.  The  Carboniferous  fades  of  this  assemblage 
of  organic  remains  was  again  insisted  upon  JO 

Sir  William  Logan^*  in  the  Geology  of  Canada,  published  in  1863  or  1864, 
refers  the  Black  Shale  of  Canada  West  to  the  Genesee,  but  states  that 
Professor  Hall  embraces  the  Genesee  in  the  Poi*tage.  This  is  what  I  had 
done  in  1860. 

In  November,  1868,  a  pamphlet  appeared  from  Professor  Ilall^*  contain- 
ing descriptions  of  17  species  of  crinoidea  obtained  from  the  Waverly 
sandstone  series  at  Richfield,  Ohio.  While  admitting  that  this  assem- 
blage of  crinoids  presents  affinities  with  Carboniferous  types,  he  asserts 
that  the  afiinities  ai'e  quite  as  strong  with  types  from  the  recognissed 
Chemung  and  oven  the  Hamilton  of  New  York.  F\)rbe9iocnnus  lobaUiS 
is  actually  identified  with  a  Hamilton  species,  while  F,  commuuM,  though 
intimately  related  to  forms  from  the  Keokuk  limestone,  has  also  been 
found  in  the  Chemung.  Ho  regards  Scaphiocnnus  JEgina  as  closely  re- 
lated also  to  Poteriocrimts  diffHutM  of  the  Hamilton  group.  Ho  concludes: 
"Left  to  the  evidence  afforded  alono  by  the  collection,  and  the  means  of 
comparison  at  pi^esent  possessed,  I  should  infer  that  the  geological  posi- 
tion of  these  species  is  between  the  Hamilton  group  and  the  lower  Car- 
boniferous beds ;  while  the  occurrence  of  a  singlo  species  identical  with 
a  species  in  the  middle  of  the  Chemung  group  will  ally  them  mow  nearly 
with  the  fauna  of  the  Hamilton  group  than  with  that  of  the  Carbonifer- 
ous period.'* 

Tlie  age  of  the  Ohio  sandstones  was  again  touched  upon  by  Professor 
Hair*  in  1864,  who  thought  that  the  study  of  the  fossil  plants  of  the 
Chemung  tended  to  confirm  opinions  previously  entertained  as  to  the 
Carboniferous  affinities  of  these  rocks  and  those  in  Ohio,  which  he  had 


«  Tho  l{1entinc.Atioi>8  with  ChemunR  foaslls  batl  br»on  rcporte*!  by  others;  m  at  that  time  I  had 
not  personally  examined  Chemung  specimens*  I  had  Identltlud  uno  Avlcula  (Voni  Proft^ssor  lIaU*ii 
lljfnre  and  deaerlptlon. 

"  l»Toc.  AcAd.  Nat.  Sol.  Phila.,  Jan.,  18f»3,  p.  2. 

™  The  genus  %ri«,«/f»^Aym  established  In  this  paper,  though  not  accepted  by  Professor  Uh\\  (Proc. 
Amer.  Phil*  Soc.  May,  18(>fi,  p.  250)  boa  been  shown  to  be  valltl  by  the  examinations  of  some  of  the 

highest  authority  in  America  and  Kngland.    (Seo  Meek :  Proc.  Aemi.  Nat.  8cl.,  Dec,  IS65,  and : 

C*irpenter:  Annals  and  Mog.  Nat.  Hist.,  July,  1867,  p.  6M,  where  the  genus  Is  partially  lllustrato<l- 
Davldaon:  Ueolog.  Mag.,  July,  l{<fi7,  who  gives  a  fully  Illustrated  description  of  the  genus— partly 
fVom  drawings  ftimlshed  by  myself.)  Dr.  Carpenter  now  refers  to  this  genus  a  part  of  Spirifer  m«t- 
fiitlaiHM  ttom  MllUcent  Ireland  (as  first  suggested  by  Mr.  Meek ;)  S.  tlnnnibalenH^  Swallow,  -S.  CatHW, 
llaW,  S^ntrieltutna  htmipHcatus^  Meek  and  Wortheu— also  probably  a  portion  of  Spir\/er  distant  of 
Belgium. 

n  Geology  of  Canada,  18A3,  p.  387 

'»  Pamphlet;  reprinted  In  xvli.  Rep.  N.  Y.  Hcg.,  1865,  p.  50. 

n  xvl.  Rep.  N.  York  Regents,  pp.  92 and  107.    Note. 
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ri^jjjintlctl  us  I'outoinpomnoous.  In  a  m)to  ho  ivniarks  that  the  Catskill 
rooks  of  Kastorn  Now  York  must  pinUmbly  bo  rostriotod  to  rtho  ootvi'so 
oonjjhmiorato  of  tho  uppor  part  of  tho  TatskiUs/*  whioh  oori'ospomls  to 
tho  oiitlioi*s  iHTurriuj^  ou  tho  suiiunits  t)f  tho  hij;:hor  liills  in  Westorn  Now 
York,  ami  to  a  oontiimous  formation  boyoml  tho  limits  of  tho  8tuto  in 
Poimsylvauia. 

In  July,  \iM\\  I  j)ivsontod'*  a  oontinuati«m  of  tho  rosults  of  my  iv- 
Koarohos  in  tho  paUH»ntoh>j»:y  of  tho  rooks  undor  oonsidoratitm,  ombruoiujf 
doscriptions  and  ni)tioos  of  fossils  frimi  tho  Statos  of  Mirhi^an,  ()hii>,  In- 
diana, Illinois,  Iowa  and  Missouri,  in  all  whioh  I  had  mado  porsonal  ox- 
plonitions.  Tho  nundnn*  of  spooios  notiood  in  this  papor  is  04,  of  whioh 
JUl  woix'  thoivin  llrst  ilosoribotl.  This  papor  pivsouts  a  shadowinjj  forth 
of  oonolusions  whioh  I  fool  oonstrainod  tt>  think,  domand  tho  oandid  oon- 
sidoration  of  paUM>ntt>lo«;:ists.  To  this  timo  1  had  boon  impivssod  with 
tho  oxpootation  that  tho  Chonumjif  rooks  of  Now  York  would  ovontually 
bo  syiu'hn)nizod  with  tho  Wavorly  sorios  of  Ohio  upim  paloontolo^ioal 
jjnnmds.  It  h:wl  jjonorally  boon  supposed  that  tho  (^homunj;  strata  om- 
braood  fiHun  tluvo  to  six  s]K«oios  whioh  oould  bo  idontitiod  with  wostorn 
spooios  from  tho  horizon  of  tho  Wavorly  sandsti»no  ;  and  that  on  tho  oom- 
plotion  t)f  tho  stmlyof  thoso  i*ooks  by  tho  paloontolo«;ist  of  Now  York, 
furthor  itlontilioations  wouhl  Iw  otloototl.  At  tho  sni;>rostion  of  Protossor 
Hall,  1  spont  sovoral  tlays  with  him  ui  Fobruary  and  ^laroli  18(>5,  in 
making;  diroot  oomparisons  In^twoon  tho  typos  of  tho  CMionmnjj  j^roup  of 
Now  York  and  a  oollootion  of  fossils  sui)posod  to  boUmjj  to  tho  samo 
hori/on,  fi-om  tho  Wostorn  Statos.  Tho  wostorn  fossils  Immjjht  undor 
oomparison  numboivd  about  I T.!  spooios.  Ti»  tho  j^roat  s\n*prisoof  bi>tli 
of  us,  wo  woro  unablo  to  idontify  a  sinjjlo  spooios  with  Chonuinjj  typos. 
All  tho  ivputod  idontilloatiojis  Inul  to  bo  abandi>noiK  This  is  a  oonolusion 
in  whioh  Profossor  Hall  nnitod  with  mysolf. 

Ni»t  satistlod  to  bo  oomplotoly  frustratod  in  myattompt  to  dotormino 
tho  Now  York  otpiivulont  of  our  wostorn  sandstonos,  I  turnod  my  atton- 
titni  ti>  an  oxaminatiou  of  tho  faots  in  ooiuioxion  with  strata  iu'oupyinjj  a 
position  in  Wostorn  Njinv  York  abovo  tho  typioal  Chonumjj  strata.  l*ix>- 
fossor  llall'"^  had  ilosoribod  a  oonj;U>morato  in  Wostorn  Now  York  as  tor- 
mina tin<;  tho  CMiomunjjf  sorios,  and  had  ivmarkod  that  it  oontainod  (""ho- 
numij  fi^ssils;  tht»u«;h  it  diu^s  not  appoar  that  any  oritioal  and  llnal  oxam- 
inatiou had  boon  mado  upon  this  point,  Tho  (\\tskill  «»'roup  had  boon 
rostriotod  at  tho  oast  to  oortain  oon<;lomoratos  oai)i>in«>;  tho  t'atskill  moun-' 
tains,  and  at  tho  wost  to  dotaohod  outliors  of  sandstono  booominj»*  also  at 
timos  oon»;l(mioritio.'^  In  addition  to  thoso  ho  had  dosorilK^l  a  oonj^lom- 
orato  whioh  he  idontitiod  with  tho  C'arbonifortms  of  Ponnsylvania  and 
OhioTT,     It  doos  not  appoar  that  any  two  of  thoso  oonjjlomoratos  had  boon 


^*  I'lXH'.  .Voail.  Nut.  Sri.  I'hll..  July,  ISCO.  p.  10\J.  Tho  inatoiiaN  f.«r  this  liivosnyatlon,  hrj^Ulos  my 
own  oollt'oii«>n'*hi  illilorrut  Stntes,  rnibnui'il  Col.  WlilHl(«si>v'.««Ohl«>  ii'lU'oilou  aiul  iduiu'Ihhis  rosl- 
tliifil  im^i'i'j.t.k.lit  t>r  tho  Whito  ooUootloinw'  llu>  I'nlvtTMty,  from  lowu,  Missouri  ami  lUlnoltf, 

•>  (Jool.  Hop.  loth  I>lst.  X.  v..  p.l?:.-'uuacUowUoic 

'O  ruuaai.uj  ^^utul■ull^( ,  N II.  p.  ;w>.  '.-  ii,.p.  uooi.  lo  Dbt.  N.  Y.,  p,  2vM. 
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seen  in  juxtaposition, ^s  and  I  am  not  aware  of  the  evidence  upon  which 
they  had  been  i^ronounccd  stratigraphically  consecutive. 

Through  the  kindness  of  Professor  Hall  I  was  permitted  to  examine 
the  original  specimens  of  fossils  from  the  so-called  Chemung  and  Car- 
boniferous conglomerates.  The  fossils  of  the  latter  had  been  coUeotod 
from  a  single  locality,  about  four  miles  north  of  Panama  in  Chatau(fue 
county,  and  did  not  number  in  all  more  than  lialf  a  dozen  species,  of 
which  three  had  been  described  in  the  New  York  lieport.^^  Of  these, 
four  were  found,  to  the  surprise  of  both  of  us,  to  be  identical  with  species 
from  the  horizon  of  tlie  Waverly  series  of  the  West. 

Nor  was  this  all.  On  comparing  specimens  of  the  so-called  Chemung 
conglomerate  with  these,  I  remarked  not  only  a  great  lithological  similarity 
but  a  striking  general  resemblance  of  the  fossils,  and  an  actual  identity 
of  two  species  with  species  which  had  been  identified  in  the  Carboniferous 
conglomerate.  My  conclusions,  so  far  as  any  could  be  reached,  were 
announced  in  the  following  words  : 

**In  the  light  of  these  identifications,  and  in  the  absence  of  all  identifi- 
cations between  the  western  species  and  those  of  the  Chemung,  as  well  as 
between  the  species  of  this  (so-called  Chemung)  conglomerate  and  those 
of  the  Chemung,  it  might  not  seem  unreasonable  to  doubt  its  affinities 
with  recognized  Chemung  rocks,  and  to  suspect  its  continuity  with  the 
sui)posed  *  C\irboniferous  conglomerate,'  until  observation  shall  liavo 
demonstrated  that  its  stratigraphical  position  is  really  below  that  forma- 
mation.  And  further,  since  we  must  probably  abandon  the  attempt  to 
coordinate  the  Chemung  of  New  York  with  the  fossiliferous  portions  of 
the  sandstones  and  shales  of  the  West  lying  between  the  *  Black  Slate  * 
and  the  Coal  Conglomerate,  it  seems  not  unlikely  that  we  may  yet  be  able 
to  prove  the  conglomerate  of  Western  New  York  to  be  the  attenuated 
and  littoral  prolongation  of  those  western  sandstones  and  shales — at  least 
of  the  superior  and  fossiliferous  portions  of  them  ;  so  that  the  latter  would 
stand  as  a  hitherto  unrecognized  group  of  strata  lying  at  the  very  base  of 
the  Carboniferous  system  ;  while  the  Chemung  rocks  of  New  York  fall 
within  the  Devonian  system,  toward  which  the  writer  is  now  inclined  to 
think  that  their  paleontological  atfinities  attract  them." 

**It  yet  remains  to  determine  by  observations  in  the  Held,  whether  the 
so-called  *  Carboniferous  conglomerate '  of  Western  New  York  is  really 
the  equivalent  of  the  Coal  conglomerate  of  Ohio  ;  and  whether  any  actual 
juncti<»n  of  sui>erposition  can  be  discovered  in  Western  Pennsylvania  or 
Eastern  Ohio  between  the  Chemung  rocks  in  their  wcsnvard  prolongation 
and  the  line  grained  sandstones  and  gritstones  of  the  Western  States." 

In  December,  1805,  Messrs.  Meek  and  Worthen^o  described  three 
additional  species  from  Ohio  and  Illinois  ;  and  Mr.  Mcek^i  took  up  a  dis- 
cussion which  involved  the  characters  and  validity  of  the  Genus  Syringo^ 
thyi'h  from  the  yellow  sandstones  of  Iowa. 

In  1806  I  published*''*  the  results  of  a  geological  and  economical  survey 

«  IIjill-Krp.  (Sfol.  10  Dlst.  K.  Y.,  p.  2«»2.  -"  (leol.  10  Dlst.  N.  Y..  p.  SVll. 

»  J»roc.  Acu.1.  Nat.  Soi.  l»hn.,  l).«c.,  l^^fw,  p.  245.    "  Proc.  Acad.  Nut.  S  J.  Phllu.,  Dec,  \^^,  p  275- 

"  Tlie  Urami  Traverse  IleKlon,  p.  51. 


TVinchelL]  '  '^  [March  5, 

of  the  Grand  Traverse  Region  in  the  lower  peninsula  of  Michigan,  among 
which  I  alluded  to  the  ratification  of  my  previous  opinions  that  the  Black 
Shale  of  4;he  West  is  the  equivalent  of  the  Genesee  Shale.  I  announced 
here,  for  the  first  time  that  this  shale  had  afforded  me  two  characteristic 
New  York  fossils  from  near  the  mouth  of  Bear  Creek  in  Canada  West — 
Leiorhynchus  muUicosta  and  Discina  Lodensis,^'^ 

In  this  report  I  repeated  my  correction  that  the  "green  shales  "  above 
the  Genesee  Shale  in  Michigan  correspond  to  some  portion — perhaps  the 
Cashaqua  Shale— of  the  Portage  group  of  New  York,  while  the  higher 
bluish,  argillaceous  shales  might  answer  to  the  Chemung. 

In  June  of  the  same  year,  having  occasion  to  make  a  survey  and  report,  ^^ 
in  conjunction  with  Dr.  Newbeny,  upon  portions,of  Knox  and  Coshocton 
counties  in  Ohio,  I  cited  several  Waverly  sandstone  species  as  extending 
upward  into  the  Coal  Measures,  and  suggested  that  the  Oliio  equivalent 
of  the  Portage  and  the  Chemung  might  be  the  series  of  the  "Chocolate 
Shales  and  Flags,'*  whose  existence  beneath  the  fossiliferous  sandstones 
of  Ohio  had  been  demonstrated  by  borings.  The  deepest  of  these  borings 
indicated  the  existence  of  1060  feet  of  shales  and  sandstones  between  the 
base  of  the  False  Coal  Measures  and  the  top  of  the  Genesee  Shale.  Of  this 
distance  534  feet  were  occupied  by  the  so-called  "chocolate  shales  and 
flags." 

In  July  of  the  same  year  Messrs.  Meek  and  Worthen^*  described  two 
additional  species,  of  which  one  was  from  Richfield,  Summit  county,  Ohio, 
and  the  other  from  Rockford,  Indiana. 

During  the  same  year  (1866)  appeared  the  first  volume  of  the  final  Re- 
port on  the  geology  of  Illinois,  in  which  Mr.  Worthen,^^  speaking  of  the 
Kinderhook  group,  locates  it  at  the  base  of  the  Carboniferous  system,  insists 
upon  the  carboniferous  affinities  of  its  fauna,  and  expresses  the  opinion 
that  no  rocks  exist  in  Illinois  or  Indiana  which  can  be  referred  to  the 
Chemung  group  of  New  York. 

Before  the  close  of  the  year  the  second  volume  of  this  Report  appeared, 
in  which  the  paleontology  of  the  Kinderhook  group  is  described  by  Messrs. 
Meek,  Worthen,  and  Newberry,^  the  facts  of  which  seemed  fully  to  sus- 
tain the  previous  opinions  of  those  geologists  in  reference  to  the  age  of 
the  group. 

During  the  same  year  (1866)  Professor  Hallos  also  made  advance  publica- 
tion of  some  views  which  were  to  be  embodied  in  his  fourth  volume  of  the 
Paleontology  of  New  York.  In  this  paper  he  insisted  with  great  earnest- 
ness upon  the  probable  Chemung  age  of  the  Waverly  series  and  its  west- 
ern equivalents,  explaining  the  contrast  of  the  eastern  and  western  faunas 
on  geographical  and  hydrographical  considerations. 

M  Mr.  J.  P.  Lesley  has  somewhere  attributed  the  discovery  of  these  fossils  to  Professor  HaJl.  It 
Is  true  that  1  had  exhibited  them  to  Professor  Hall  and  obtained  his  acquiescence  in  my  identifica- 
tion, but  he  did  not  intimate  that  he  previously  observed  them  west  of  New  York,  Indeed,  in  his 
latest  known  opinion  these  Canadian  shales  had  been  referred  to  the  Portage  group.  (Geology  of 
Canada,  1863,  p.  387. 

M  Prospectus  of  the  Neff  Petroleum  Co.,  p.  7.      «'  Proc.  Acad.  Nat.  ScA.  Phil.,  July,  1866,  p.  251. 

w  Geol.  Survey  111.,  I,  p.  108.  ^^  Geol.  Surv.  111.  II,  Paleont.  pp.  62,  77,  SO,  1-15. 

•»  Trans.  Amer.  Philosophical  Soc,  1866,  p.  246 ;  In  advance  of  Vol-  IV,  Paleont.  of  N.  Y. 
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In  1867,  at  the  meeting  of  the  National  Academy  at  Hartford,  Professor 
Hall  reiterated  tlie  same  views  with  considerable  amplification.  Professor 
Agassiz,  who  was  present,  gave  them  his  earnest  endorsement,  pronouncing 
them  the  natural  and  philosophical  conclusions  of  a  geologist  who  had 
devoted  80  years  to  the  study  of  the  data  upon  which  the  conclusions 
rested.  His  remarks  in  reference  to  geologists  who  felt  themselves  con- 
strained to  enteii^ain  divergent  opinions  were  at  least  emphatic,  if  they 
were  not  complimentary. 

Finally  in  August,  1808,  Dr.  T.  S.  Hunt  read  a  paper  before  the  Chicago 
meeting  of  the  American  Association*'  in  which  he  makes  note  of  the 
occurrence,  in  the  extreme  western  part  of  the  province,  of  some  gray  and 
more  or  less  blackish  shales  overlying  the  Genesee  Shale  proper,  which  he 
ranges  in  the  horizon  of  the  Portage  group.  It  will  be  noticed  in  the 
se<iuel  of  this  paper  that  I  have  made  a  similar  disposition  of  similar  strata 
in  Michigan,  Ohio,  Indiana,  Kentucky,  and  Missouri. 

Such  is  a  sketch  of  the  history  of  opinion  in  reference  to  the  rocks  under 
consideration.''® 

III.  Present  State  op  our  Stratioraphical  Knowledge. 

In  the  State  of  New  York  the  strata  above  the  Genesee  Shale  have 

been  arranged  by  Professor  Hall®>  as  follows  : — 

Carboniferous  Conglomerate: — Coarse  silicious  conglomerate  and  diag- 
onally laminated  sandstone. 

Catskill  Group : — Conglomerate  of  the  Catskill  mountains.  Along  Gen- 
esee river,  a  calcareous  sandstone,  sometimes  highly  ferruginous,  ap- 
proaching iron  ore. 

Chemung  Group : — Conglomeritic  at  top  in  Western  New  York.  Green- 
ish gi^y  sandstones  with  occasional  fossiliferous  bands. 

Portage  Group : — A.,  In  Eastern  Now  York. 

1.  Shales  and  shaly  sandstones  and  flagstones  100  feet. 

2.  Red  shale  and  shaly  sandstone  400  to  500  feet. 
8.  Greenish  and  gray  shales  and  shaly  sandstones. 
4.  Darker  shales  to  Hamilton  Group. 

••  PubUsheil  In  Amer.  Jour.  Scl.  and  Arts  [2]  XLVI.  p.  355.  In  this  paper  Dr.  Hunt  takes  occasion 
to  state  that  "  Professor  Wlnchell,  for  80Tn«  roanon,  doubts  the  i'xl»ti*t»co  of  the  Portage  formation 
in  Ontario."  As  Dr.  Hunt  makes  no  reference  to  any  published  doubts  entertained  by  me  on  this 
subject,  I  am  at  a  loss  to  know  the  source  of  his  mis-lnforniatlon.  I  have  heretofore  always  Idon- 
tltled  with  the  Portage  (or  Portage  and  Chemung)  the  scries  of  argillaceous  strata  extending  from 
the  Genesee  Shale  to  the  Marshall  sandstones,  (See  the  various  references  already  made  In  this 
paper.)  If  these  strata  exist  in  Ontario  I  should  pronounce  them  Portage.  I  have  already  described 
them  upon  the  Michigan  borders  of  Ontario,  and  It  is  to  be  presumed  that  they  extend  across  the 
boundary.  As  Dr.  Hunt  statex,  these  Portage  shales  arc  physically  a  continuation  of  the  Genesee 
shtile  proper,  and  by  ranging  them  all  in  my  Huron  group,  I  did  In  1861,  what  Dr.  Hunt  has  done  In 
in  18Afi  and  IHM. 

M  I  have  mode  no  note  of  tho  elaborate  and  able  researches  of  Dr.  Dawson  upon  the  fossil  vege- 
tation of  rocks  lying  in  and  near  tiio  xone  under  consideration.  Dr.  Dawson's  papers— together 
with  some  minor  papers,  also  passed  over—will  be  referred  to  in  an  Appendix. 

>■  Final  Rep.  IV  Dlst.  N.  Y.;  Canadian  Naturalist  and  Geologist,  vol.  vll.,  p.  577;  xvl.  Report  Re- 
gents N.  Y.,  p.  107.    Note. 
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B,  In  Western  New  York. 

1.  Partage  Sandstone,  thick  bedded. 

2.  Oardeau  Shales  and  Flagstones — green  and  black — slaty  and  sandy 
shales  with  thin  layers  of  sandstone. 

3.  Oashaqua  Shale— soft,  argillaceous,  green,  crumbling  to  a  tena- 
ceous  clay. 

In  Ontario,  although  Professor  Hall  and  Sir  William  Logan  have 
assigned  at  least  a  portion  of  the  black  shales  to  the  horizon  of  the  Por- 
tage Group,  I  have  not  been  able  to  distinguish  any  of  them  from  the 
Genesee  shale  proper  containing  Leiorhynchiis  muUicosta  and  Discina  Lo- 
densis.  As  overlying  shales  of  the  age  of  the  Portage  Group  however 
exist  in  Michigan  close  to  the  national  boundary,  I  have  always  pre- 
sumed that  they  extend  across  it.  This  opinion  Dr.  Hunt  has  very  re- 
cently confirmed. 

In  Michigan  I  have  been  able  to  make  out  a  complete  determination  of 
the  strata  as  follows  :** 

Parma  Conglomerate  :-^a  whitish  or  rusty,  often  conglomeritic  and  ob- 
liquely laminated  sandstone  with  vegetable  remains.    105  feet. 
Carboniferous  Limestone : — irregularly  bedded,  often  cherty  or  ferrugi- 
nous, and  much  shattered  in  situ — becoming  arenaceous  below.  70  feet. 
Michigan  Salt   Group :— consisting  of  aluminous  and  gypseous  shales, 
thin  gray  fiags,  bands  of  limestone  and  thick  beds  of  gypsum.  200  feet. 
Marshall  Group : — consisting  of : — 

Napoleon    Sandstone,  pale  buff,  often  conglomeritic,   obliquely  lami- 
nated, thick  bedded.    123  feet. 
Marshall  Sandstone,   reddish,   yellowish,    olive,   obliquely  laminated, 
highly  ferruginous — the  iron  often  under  a  rudely  concentric,  concre- 
tionary arrangement.      In  places  calcareous.     Highly  fossiliferous. 
160  feet. 
Huron   Gritstones,  bluish  or  greenish  gray,  fine  grained,   regularly 
bedded.     15  feet. 
Huron  Group,  consisting  of : — 
Argillaceous  shales  and  flagstones — the  latter  less  prominent  in  the 

southern  part  of  the  State.    500  feet. 
Green  arenaceous  shales,  especially  in  Grand  Traverse  Bay.    25  feet. 
Black  bituminous  shale  (Genesee  shale).     25  feet. 
Hamilton  Group.     [The  calcareous  member  of  this  group  is  conspicuous 
in  Michigan.] 

In  the  State  of  Ohio  the  succession  of  strata  seems  to  be  nearly  as  fol- 
lows :«* 
Conglomerate,  huffish,  obliquely  laminated,  more  or  less  pebbly,  often 

with  rudely  concentric  spheroids  of  iron  ore.     Sometimes  underlaid  by 

"False  Coal  Measures." 

»■-  Mich.  Geol.  Rep.,  1861,  p.  138;  Amer.  Jour.  Sci.  [2]  xxxill.,  3:)2;  The  Grand  Traverse  Region, 
p.  49. 

»»  Foster  Gpol.  Rep.  Ohio,  p.  77;  Brlggs-Ib..  p.  79;  Whittlospy— Proc.  Ainer.  Assoc,  v.  p.  76; 
Winch->11— Mich.  Geol.  Rep.,  H61,  p.  7S,  also,  Prosp-'ctus,  NpAT  Petroleum  Co.,  p.  7. 
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Gritstone  series,  consisting  of  flaggy  shales,  ferruginous,  somewhat  thick- 
bedded  sandstones  with  iron-stone  partings,  often  with  intersti*atified 
blackish  or  bluish  shales.  Followed  downward  by  shales  of  a  bluish, 
brownish  or  reddish  color,  100  to  150  feet. 

Waverly  series : — Bluish  or  greenish  gray,  fine-grained  and  evenly  bed- 
ded, often  fossilife^ous  sandstones  and  flags,  with  interstratitted  brown- 
ish shales.  200  feet.  [In  Knox  county  the  Gritstone  and  Waverly 
series  are  together  517  feet.] 

Chocolate  shales,  argillaceous,  chocolate  colored,  bluish  and  blackish. 
250  to  300  feet.     [In  Knox  county  this  series  is  450  feet.] 

Black  Shale,  100  to  150  feet.  [This  is  an  abnormal  thickness  of  the  Black 
Shale  in  the  West,  and  it  is  probable  the  upper  portion  belongs  with  the 
Chocolate  series.] 

In  the  State  of  Indiana  the  series  seems  to  be  constituted  as  follows  :»* 
Carboniferous  Conglomeitite. 
St.  Louis  Limestone,  fi*eely  represented. 
Warsaw  Limestone. 
Keokuk  Group,  consisting  of : — 

Gray  limestone  and  calcareous  shales  (Floyd  county)  50  feet.     Wanting 
in  Northern  Indiana. 

Brown  shales  with  geodes  and  nodules  of  hornstone. 

Knob  fonuation  or  gritstones,  micaceous,  ferruginous,  friable,  with  in- 
tercalated limestones  in  the  upper  part.     150  feet  or  more. 
Rockford  Limestone,  with  Goniatites,  &c. ;  represented  by  a  thin  bedded 

sandstone  in  Northern  Indiana.     Wanting  in  Western  Indiana. 
Black  Shale. 

In  the  State  of  Illinois  we  have  the  following  succession  of  strata.** 

Burlington  Limestone. 

Kinderhook  Group,  consisting  of  **  gritstones,  sandy  and  argillaceous 
shales,  with  thin  bedsof  flne-grained  and  oolitic  limestone."  100  to  200  ft. 

Black  shale.  **Dark  blue,  green,  or  chocolate  colored  shales,  passing 
locally  into  a  black  bituminous  shale.''  [Presents  in  Southern  and 
Western  Illinois,  rather  the  charactera  of  the  Huron  shales  of  Michigan. 
May  it  not  constitute,  with  the  lower  portion  of  the  Kinderhook  group, 
a  representation  of  the  Portage  and  Chemung  of  Now  York  ?] 

In  Iowa  (at  Burlington)  the  series  of  strata  is  the  following  :^ 
No.  8.  Upper  Burlington  Limestone.     20  feet. 
No.  7.  Lower  Burlington  Limestone.    30  to  50  feet. 
No.  6.  Oolitic  Limestone,  with  fossils.     2  feet. 
No.  5.  Yellowish  Sandstone  with  abundant  casts  of  Brachiopods.     4 

to  6  feet. 
No.  4.  Limestone,  with  Brachiopods.     9  feet. 
No.  3.  Oolitic  Limestone.     8  in. 

•*  Hall— Trans.  Assoc.  Amer.  Oeol.  p.  280;  Meek  and  Worthen— Amer.  .Tour.  ScJ.  [2]  xxxll.,  167; 
•Worthen— III.  Oeol.  Report,  vol.  I.,  p.  116;  ChrUty— Proc.  Amer.  Assoc,  v.,  p.  76. 
«  Worthen— Geol.  8urv.  III.,  I.,  p.  108;  III.,  p.  115. 
»•  Hall— Iowa  Ueol.  Rep.,  I.,  90;  White— lb..  Append. 
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No.  9.  Blttish-brown  Limestone  with  coniK    8  iu. 
No.  1,  Yellowish  Sandstone,  passing  downwaxti  into  a  bluish  indurated 
clay.    Fossils  nure.    68  feet  and  more. 

In  Missouri  we  are  furnislied  with  the  following  series  of  nx'ks :" 
Encrinital  Limestone,  regardetl  as  eiiuivalent  to  Uie  Burliugtim  Limestone. 
Chouteau  Limestone.    10  to  70  feet. 

Limestone,  brownish>gray,  eartliy,  silico-magnesian,  in  thick  IkhIs.    40 
to  50  feet. 

Limestone,  blue  or  drab,  compact,  tliin  and  irregularly  bedded. 
Yermicular  Sandstone  and  sliales.    30  to  100  feet. 

Sandstone,  buff  or  yellowisli-brown,  tine-graineil,  argillo-calcai'^ous. 
Sometimes  becomes  an  impure  mngnesian  limestone. 

Shale  or  fire-clay,  blue  or  brown,  argillaceous,  in  regular,  thin  strata. 
Lithographic  Limestone,  light  drab  to  light  buff  and  blue,  pure,  fine, 

compact,  even-textured,  silicioua.    60  to  70  feet. 

At  bottom  is  a  blue  shale  30  to  40  feet  thick. 

In  Kentucky,  acconling  to  my  own  observations,  we  have  at  Knob 

Lick  and  Pine  Knob,  four  miles  south  of  Danville,  tlie  following  section : 

Sandstone,  yellowish,  fit)ra  top  of  Knob  down.     150  ftM>t. 

Shale,  blue,  arenaceous,  with  bands  of  iron  ore  and  ferruginous  sand- 
stones, forming  the  phenomenon  known  as  *^  Knob  Lick.'*    80  feet. 
[Resembles  shales  of  Huron  Group.] 

Black  Shale,  only  moderately  bituminous.    40  feet. 

Silicious  and  Qeodiferous  Beds,  containing  Cffiitiphj/Uum  AmeHranunh, 
PhilUp$a9tnHf  ffigat^  JMiophj/Uuia  Jlalliy  Fistultpom  Canttdei^i^  tuul 
other  Hamilton  fossils.** 

Hydraulic  Limestone,  blue,  arenaceous,  very  tliick  bedded,  with  frag- 
ments of  fossils.     13  feet. 

Nashville  Group. 

In  Tennessee  tlie  Black  Shale  rosts  directly  upon  the  Nashville  grouj>, 
and  is  overlaid  by  about  150  feet  of  the  **  Silicious  Gnnip,*'  in  the  very 
lowest  beds  of  which  I  have  recogniied  ProdncUt  9fmiMicuhiUh  Orthh 
Mieh^iiniy  Spitifera  Loganiy  and  an  undescribed  ZttphrentiSy  which,  with 
the  Spirifera^  is  regartled  as  characteristic  of  the  Keokuk  Limestone,** 
Above  the  Silicious  group  we  have  894  feet  of  chert y  limestone,  mainly  re- 
ferable to  the  St.  Louis  division,  ^^  siniH*  it  contains  Lithoittrotion  Cttmtthi^JHify 
Producta  temitetitulatay  Sireptorhjfnehiu  i4H^riicuhttn^  ^j»iV(/>ivi  Jdfokuk 
ViMT,  ^\  perinfliita  T  The  presence  of  Uh^nehonrfla  VernfuifMtM  indicates 
that  tlie  Warsaw  limestone  may  also  be  repwsenteil  in  the  lower  portion 
of  this  formation.    Next  altove  we  have  603  feet  of  limestone  abundantly 

«  SwiUlow— Neo,  Ueolo.  Report,  I.,  101  miU  Tab.  li,  p,  99;  M«ek  aati  WwUien— Awor.  Jowr,  &.i. 
2]  xxxU.,171. 

••  D.  1>.  Owen  spMiks  of  uo  Devonian  In  UiU  imri  of  Kentuck^v  except  the  Black  Shale.  Ile.how^ 
ever,  apeaka  of  Vpper  SUurtau  rocka:  theae  I  have  not  aeen. 

M  Theae  lOaatla  were  collected  )u  Hickman  and  Maury  counUea,  and  kindly  f\)mlahed  me  by  l^f. 
Saflbrd. 

)«•  In  Ita  physical  charactera  thia  cherty  Hmeatone  la  a  continuation  of  the  SUidoua  tironp,  and 
Prof.  Sallhrd  infOnna  me  that  he  ao  treata  It  in  hla  forthcoming  Report, 
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stocked  with  the  crinoids  of  the  Kaskaskia  division  of  the  Mountain  lime- 
stone, embracing  Pentremites  Oodoni,  pyrtfomns,  symmetricus  and  globosus 
and  Agassizocrinus  gibbosus.  This  section  is  from  the  eastern  "border  of 
the  basin  of  Tennessee  along  the  road  from  Nashville  to  Sparta  and  the 
summit  of  the  Cumberland  Table  Land  at  Bon  Air. 

A  black  bituminous  shale  exists  in  considerable  force  in  Carrol  county 
and  other  parts  of  Arkansas,  immediately  superimposed  by  lower  carbon- 
iferous limestones ;  but  Dr.  D.  D.  Owen  expresses  a  doubt  whether  it 
answers  to  the  Devonian  Shale  of  Ohio  ;  and  he  also  doubts  the  existence 
of  rocks  in  Arkansas  corresponding  to  the  Knob  formation.  *°* 

In  attempting  to  trace  the  parallelism  of  these  formations  on  purely 
structural  and  lithological  grounds,  it  may  be  remarked,  in  the  first  place, 
that  the  identity  of  the  Black  Shale  cannot  now  be  mistaken.  It  is  a 
matter  of  no  surprise  that  it  should  at  any  time  have  been  referred  to  the 
horizon  of  the  Marcellus  Shale,  as  long  as  stratigraphical  observations 
were  confined  to  Ohio  and  Indiana.  Its  stratigraphical  position  above  the 
Hamilton  group  is  now,  however,  demonstrated  by  actual  superposition 
in  Grand  Traverse  Bay  of  Lake  Michigan,  Thunder  Bay  of  Lake  Huron, 
at  various  points  in  the  peninsula  of  Ontario,  and  on  the  borders  of  the 
**Knob  region"  below  Danville  in  Kentucky.  Its  position  immediately 
below  the  arenaceous  and  argillaceous  beds  which  are  the  subject  of  dis- 
cussion in  this  paper,  is  demonstrated  by  the  order  of  superposition  at  Pt 
aux  Barques  of  Lake  Huron,  at  sundry  points  in  Branch,  Kalamazoo  and 
Allegan  counties,  Michigan,  and  at  various  places  in  northern  and  cen- 
tral Ohio.  When  at  Rockford,  Indiana,  I  had  the  opportunity  to  make 
my  observations  under  favorable  circumstances.  The  milldam  had  been 
broken  away  by  a  freshet,  and  the  exposure  of  Black  Shale  three-foui-ths 
of  a  mile  above  was  such  as  to  indicate  clearly  by  the  dip,  that  this  rock 
passes  under  the  Goniatite  limestone.  My  observations  in  this  vicinity 
enabled  me  to  determine  the  following  succession  of  strata. 

Goniatite  Bed — seen  below  the  dam  and  at  Wilson's  creek. 

Semi-indurated  clay. 

Limestone,  fine,  compact  but  shattei-ed,  bluish,  rusted  in  the  vicinity  of 
the  fractures.  Contains  the  Brachiopods  and  Radiates  described  from 
Rockford. 

Black  Shale. 

It  is  further  possible,  as  first  suggested  by  Messrs.  Meek  and  Worthen, 
that  the  blue  shale  at  the  base  of  the  Lithographic  Limestone  in  Missouri 
should  be  co-ordinated  with  the  Black  Shale.  I  think,  however,  there  are 
I'easons  for  considering  the  Genesee  Shale  unrepresented  in  Missouri. 

It  is  proper  to  remark  that  the  so-called  Black  Shale  or  "  pyroschist  "*°* 

wi  Geolog:y  Reconnols.  Ark.  I,  pp.  87,  Ac,  and  135. 

»w  Dr.T.S.  Hunt  proposes  this  Anglicised  Graeclsm  of  the  " Brandschlefer "  of  the  Germans, 
(Amer.  Jour.  Scl.  [2]  xxxvl.,  159,)  since,  as  he  asserts,  this  shale  contains  no  free  bitumen.  In  this, 
however,  he  Is  certainly  mistaken,  as  I  have  seen  It  oozing  from  the  cliflfs  In  Grand  Traverse  Bay  ; 
and  I  am  Informed  that  the  odor  has  sometimes  attracted  the  attention  of  travelers.  It  appears, 
furthermore,  that  the  intimate  mlnglinK  of  comminuted  organic  matters  with  argillaceous  ma- 
terials creates  the  most  favorable  conditions  for  the  spontaneous  evolution  of  hydrocarbonaceous 
products  (Vom  the  rocks. 
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varies  very  mg,terially  in  the  percentage  of  bituminous  and  carbonaceous 
matters  at  different  localities  ;  and  the  thickness  of  the  dark  bituminous 
beds  is  also  extremely  variable.  In  Michigan  and  Tennessee  the  bitumi- 
nous beds  are  comparatively  thin,  but  in  the  former  State  there  is  a  vast 
mass  of  non-bituminous  or  slightly  bituminous  shales  immediately  over- 
lying the  lower  portions,  which  pass  by  insensible  gradations  into  the 
typical  black  shale.  These,  according  to  Hunt,  occur  also  in  Ontario. 
Proceeding  from  structural  data  alone,  I  united  this  entire  series  of  shales 
in  one  formation  which  I  styled  the  Huron  group ;  and  I  am  even  now 
strongly  inclined  to  associate  this  shale  with  the  strata  above  rather  than 
with  those  below.  Should  it  be  thought  these  facts  tend  to  point  out  the 
equivalency  of  the  Black  Shale  proper  with  the  dark  shales  existing  in  the 
lower  part  of  the  Portage  group  of  New  York,  it  may  be  stated  that  the 
existence  of  Lingula  spatulata  in  great  abundance  in  the  Black  Shale  of 
Ohio  and  Kentucky  and  the  presence  of  Discina  Lodensis  and  Leiorliynchus 
muUicosta  in  the  Black  Shale  of  Ontario  will  effectually  narrow  the  deter- 
mination to  the  Genesee  Shale  of  New  York.^o^ 

In  the  next  place,  the  Carboniferous  Conglomerate  marks  a  superior 
horizon  which  cannot  ordinarily  be  mistaken.  The  Parma  Conglomerate 
of  Michigan,  as  I  have  heretofore  indicated,  *o*  occupies  the  same  strati- 
graphical  position.  The  conglomerate  of  Western  New  York  identified 
by  the  New  York  geologists  with  the  Coal  Conglomerate  of  Ohio,  presents 
undoubtedly  a  lithological  afifinity.  The  same  is  true,  however,  of  the 
conglomerate  represented  as  terminating  the  Chemung  series,  and  also  of 
the  conglomeratic  portions  of  the  Catskill  group.  I  am  not  informed  of 
the  lithological  or  structural  grounds  upon  which  these  three  similar  con- 
glomerates teach  locally  varying  to  similar  sandstones)  have  been  ranged 
in  an  order  of  sequence.  As  they  are  nowhere  seen  in  immediate  super- 
position, it  is  at  least  supposable  that  they  are  but  local  occurrences  of 
one  and  the  same  formation.  If  thus  identifiable,  the  question  still  re- 
mains to  be  determined  whether  the  formation  lies  in  the  horizon  of  the 
Chemung,  in  that  of  the  Catskill  or  that  of  the  Coal  Conglomerate.  The 
only  evidence  at  present  in  our  possession  bearing  upon  the  determination 
of  this  question  is  paleontological.  This  evidence,  as  I  have  already  inti- 
mated, tends  to  unite  the  so-called  Chemung  and  Carboniferous  conglome- 
rates and  range  them  in  a  zone  below  the  Coal  Conglomerate  of  Ohio. 
This  subject  will  be  resumed  in  the  paleontological  part  of  this  paper. 

In  the  third  place,  it  may  be  remarked  that  we  are  now  in  possession  of 
the  means  of  determining  the  parallelism  of  the  western  strata  between 

105  T  desire  to  remark,  in  passing,  that  the  Marcellus  shale  of  New  York  is  probably  represented 
In  Little  Traverse  Bay  by  the  highly  bituminous  and  earthy  ilmestone  near  the  base  of  the  Ham- 
ilton group.  The  same  is  seen  at  Thunder  Bay  Island,  Lake  Huron,  and  in  the  oil  wells  of  £nnli«- 
killen,  Ontario.  This  shale  seems  therefore,  like  the  Genesee  shale,  to  constitute  only  an  appendage 
to  another  formation. 

"<  Michigan  Geol.  Rep.,  1861,  pp.  114, 138.  So  far  as  I  know  this  was  the  first  instance  in  which  a 
geological  designation  was-bestowed  upon  this  formation.  The  Canadian  geologists  in  the  Report 
of  1863,  apply  the  name  "Bonaventure  formation  "  to  a  series  of  arenaceous  strata  "  belo^iging  to 
the  base  of  the  Carboniferous  series."  (p.  404.)  In  the  Atlas  to  accompany  this  Report,  published 
In  1866,  the  Bonaventure  formation  is  put  down  as  the  equivalent  of  the  Coal  Conglomerate  of  the 
United  States. 
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the  Carboniferous  Conglomerate  and  the  summit  of  the  arenaceous  series 
which  has  been  locally  designated  Waverly,  Marshall,  Kinderhook,  &c. 
The  Carboniferous  limestone  of  Michigan  has  been  shown  *°5  on  paleonto- 
logical  grounds  to  possess  affinities  with  the  median  stages  of  the  Carbon- 
iferous Limestone  series  of  the  Mississippi  valley.  The  Michigan  Salt 
Group  has  at  length  yielded  some  beds  of  fossiliferous  flags,  from  wliich, 
as  might  have  been  anticipated,  it  is  shown  to  stand  in  close  relation  with 
the  same  series.  The  Knobstones  of  Indiana  and  Kentucky,  always 
ranged  by  geologists  within  the  limits  of  the  Carboniferous  system,  pos- 
sesses strong  lithological  affinities  with  the  Waverly  series,  and  withal 
occupy  the  same  relative  position  between  recognized  Carboniferous  lime- 
stones and  the  Black  Shale.  But  paleontological  evidence  compels  us  to 
elevate  them  into  the  zone  of  the  Mountain  Limestone  which,  at  every 
point  of  contact,  is  shown  to  lie  above  the  Ohio  psammitic  series.  Indeed, 
it  appears  from  observations  made  by  others  and  by  myself,  that  the  Knob- 
stone  formation  of  Indiana  and  Kentucky,  with  the  associated  shales  and 
limestones,  is  substantially  restricted  to  the  horizon  of  the  Keokuk 
division  of  the  Mississippi  Limestone  series,  or  '*  Mississippi  group.  "*°^ 

The  Silicious  group  of  Tennessee  is  only  a  southward  prolongation  of 
the  same  under  changed  petrogenetic  conditions ;  though  in  that  State,  the 
silicious  characteristics  also  invade  the  horizon  of  the  Warsaw  and  St. 
Louis  Limestones — as  may  be  seen  along  the  valley  of  the  Calfkiller  river, 
and  on  the  first  bench  of  the  ascent  to  the  Cumberland  Table  Laud. 

We  come  now  to  the  series  of  strata,  the  determinations  of  whose 
equivalencies  has  presented  the  most  serious  difficulties.  The  Gritstones 
and  Waverly  sandstones  of  Ohio  offer  marked  petrographic  affinities  with 
the  arenaceous  strata  of  the  Chemung  and  Portage  groups  of  New  York ; 
and  it  is  doubtful  whether  on  purely  lithological  and  structural  grounds- 
we  should  ever  be  able  to  distinguish  them.  The  same  may  be  said  how- 
ever, and  has  been  said,  of  the  Knobstones  of  Indiana  ;  and  the  same  is 
also  measurably  true  of  a  comparison  between  the  Chemung  and  Catskill 
strata,  or  the  Catskill  and  Millstone  Grit,  or  the  Waverly  and  Millstone 
Grit.  There  seems  to  be,  moreover,  a  connection  of  continuity  between 
the  psammites  of  Ohio  and  the  Chemung  flags  of  Chatauque  county.  A 
similar  petrographic  resemblance  is  apparent  between  the  Marshall  rocks 
of  Michigan  in  the  northern  and  southern  outcrops,  and  the  Waverly  of 
Ohio.  Furthermore,  no  little  resemblance  can  be  traced  between  these 
sandstones  aild  the  yellow  sandstones  beneath  the  Carboniferous  limestone 
of  Iowa.  The  Rockford  limestone  and  the  calcareous  strata  of  the  same 
zone  in  Illinois  and  Missouri  present  considerable  contrast,  but  they  ap- 
proximate, on  the  other  hand,  certain  calcareous  beds  in  the  Waverly 
series  of  Summit  county,  Ohio,  and  the  Marshall  series  of  Calhoun  county, 
Michigan.  Moreover,  these  calcareous  strata  are  intimately  associated  in 
Illinois  and  Missouri,  with  arenaceous  strata  which  everywhere  recall  the 
aspect  of  the  arenaceous  strata  of  other  States.  In  respect  to  stratigraphi- 

>•»  Micb.  Oeol.  Rep.  1861,  p.  103. 

i«i  I  propose  tbe  use  of  this  term  as  a  geop:raphical  designation  for  the  Carboniferous  Limestones 
of  the  United  States  which  are  so  largely  developed  in  the  valley  of  the  Mississippi  river. 
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cal  position,  wo  find  all  these  formations  lying  beneath  the  Mississippi 
limestones  and  above  the  Genesee  shale. 

The  synchronism  of  the  Waverly  and  Gritstone  series  of  Ohio,  with 
the  Portage  and  Chemung  of  New  York,  has  not  only  long  been 
asserted — at  least  at  invervals — by  Professor  Hall,  but  has  been  generally 
assented  to  by  others,  who  have  had  occasion  to  consider  the  subject,  or 
have  felt  disposed  to  defer  to  competent  authority.  The  controversy 
which  has  existed  has  been  rather  in  reference  to  the  systemic  position 
of  the  two,  as  the  citations  which  I  have  already  made  from  the  history 
of  the  controversy  sufficiently  indicate.  The  Waverly  series  has  gene- 
rally been  regaixled  of  late  years,  as  extending  down  to  the  Black  Shale  ; 
and  the  denial  of  the  parallelism  of  this  series  with  the  Chemung  and 
Portage  has  appeared  to  leave  no  space  for  the  existence  of  the  latter 
gix>ups  in  Ohio.  There  is,  as  Professor  Hall  has  frequently  asserted,  an 
impix>bability  that  a  group  moi*e  than  a  thousand  feet  thick  in  western 
New  York,  should  have  completely  thinned  out  before  reaching  the 
meridian  of  Cleveland  or  the  peninsula  of  Michigan.  There  are  some 
facts  in  my  possession,  however,  bearing  upon  this  subject,  which  I  have 
never  yet  had  the  opportunity  to  bring  into  prominent  notice. 

In  my  Report  on  the  lower  peninsula  of  Michigan  I  described  a  series 
of  argillaceous  strata^^  underneath  the  Marshall  sandstones,  and  ex- 
tending to  the  Hamilton  limestones.  The  Gienesee  Shale  constitutes  the 
lower  portion  of  this  gi'oup — being  structurally  a  portion  of  it.  In  my 
Report  I  assign  but  310  feet  of  thickness  to  this  group,  as  this  was  all 
that  1  had  actually  measured  at  outcrops ;  but  borings  subsequently 
executetl  in  various  parts  of  the  State,  show  that  the  group  actually  pos- 
sesses a  thickness  of  500  to  600  feet.  ***  This  mass  occupies  the  place  of  the 
Portage  and  Chemung  strata.  In  the  southern  portion  of  the  State  it 
is  quite  purely  ai*gillaceous,  passing  vertically  at  intervals  into  mica- 
ceous arenaceous  shales,  or  even  calcareivarenaceous  tlags ;  but  in  its 
northern  outcrops*  we  find  compact  tiagstones  frequently  intercalated  in 
the  series,  giving  it  a  physical  appn>ximation  to  the  New  York  strata, 
whose  sti:atigraphical  position  it  usurps.  Moreover,  in  Grand  Traverse 
Bay,  we  discover,  not  far  above  the  Genesee  Sluile,  a  mass  of  green  are- 
naceous shales  which  apparently  answer  to  the  Cashaqua  Shale  of  the 
Portivge  group. 

We  have  in  this  series  all  that  is  requisite  to  answer  the  demands  of 
the  Portage  and  Chemung  groups.  The  thickness  is,  indeed,  conside- 
rably reduced  ;  but  it  must  be  remembeivd  that  all  the  other  New  York 
groups  traced  into  Michigan  exhibit  even  a  greater  attenuation  than  this 
parallel  would  imply. *'^'* 

'«>•  I  ombraceil  in  this  sirviip  II  foft  of  ^ntstoiiojs  which  I  subsequently  removeU,  oa  stnclytng 
thoir  |>ttltr»mlMluKy.    <  Aiutr.  Jour*  Sci.    i.'  wxul..  ^Oi*. 

*"*  1  have  aeviTtil  iiuu>:*  pulUi^lu-U  tlu-.**'  later  <k'toiinititttiou!S  but  Dr.  Hunt  continues  to  quote 
from  m V  Hci^^i^l  ^**  Ix*!.  lViikt.  Jour.  S.I.  Mni  V:Us  xivi..iJ7,i  havinj;  eviiieutly  overlooketl  my 
later  a«uouiKvuH»iit.     Jhv.  tor  uisl  «kv,  "The  iiraihl  TraviM-se  Ui^gton/'  1 1'*66)  p.  52.) 

'^  l>r.  Uuiit  thinks  the  SAtum  strata  a  ill  >ei  l>c  u>anti  to  attain  aj^reater  thickness  in  Michigan 
than  mat  .uv»un»«i  to  iiicm  ii  iu\  U'|k>»i<h  i^i)!,  ^  Vmer.  J'uir.  Soi.  aiiU  Arts,  \l\i..  p. 359.)  The 
iaci>  aiUK»uitv>-«l  t>\  liini  \*<»ut«i  o'ilairii>  iu:*tiiy -siah  an  •'\peviation;  but  I  embrace  the  opportu* 
nii\  to  <>iai«-  tnai  ttioa>iu  'K>rt-a  ihrt'uxii  !U  •'everal  t>Uu>!N -^incv  the  date  otiuy  Report,  the  Ctuckness 
h.i.->  not  tu-.Mi  MiuihI  iitateit<ui>  ^r*  alt- r  iluui  sAattd  lu  l-H»l. 
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the  Carboniferous  Conglomerate  and  the  summit  of  the  arenaceous  series 
which  has  been  locally  designated  Waverly,  Marshall,  Kinderhook,  &c. 
The  Carboniferous  limestone  of  Michigan  has  been  shown  'o*  on  paleonto- 
logical  grounds  to  possess  affinities  with  the  median  stages  of  the  Carbon- 
iferous Limestone  series  of  the  Mississippi  valley.  The  Michigan  Salt 
Group  has  at  length,  yielded  some  beds  of  fossiliferous  flags,  from  which, 
as  might  have  been  anticipated,  it  is  shown  to  stand  in  close  relation  with 
the  same  series.  The  Knobstones  of  Indiana  and  Kentucky,  always 
ranged  by  geologists  within  the  limits  of  the  Carboniferous  system,  pos- 
sesses strong  lithological  affinities  with  the  Waverly  series,  and  withal 
occupy  the  same  relative  position  between  recognized  Carboniferous  lime- 
stones and  the  Black  Shale.  But  paleontological  evidence  compels  us  to 
elevate  them  into  the  zone  of  the  Mountain  Limestone  which,  at  every 
point  of  contact,  is  shown  to  lie  above  the  Ohio  psammitic  series.  Indeed, 
it  appears  from  observations  made  by  others  and  by  myself,  that  the  Knob- 
stone  formation  of  Indiana  and  Kentucky,  with  the  associated  shales  and 
limestones,  is  substantially  restricted  to  the  horizon  of  the  Keokuk 
division  of  the  Mississippi  Limestone  series,  or  "Mississippi  group. "*°^ 

The  Silicious  group  of  Tennessee  is  only  a  southward  i)rolongation  of 
the  same  under  changed  petrogenetic  conditions ;  though  in  that  State,  the 
silicious  characteristics  also  invade  the  horizon  of  the  Warsaw  and  St. 
Louis  Limestones — as  may  bo  seen  along  the  valley  of  the  Calf  killer  river, 
and  on  the  first  bench  of  the  ascent  to  the  Cumberland  Table  Land. 

We  come  now  to  the  series  of  strata,  the  determinations  of  whose 
equivalencies  has  presented  the  most  serious  difficulties.  The  Gritstones 
and  Waverly  sandstones  of  Ohio  offer  marked  petrographic  affinities  with 
the  arenaceous  strata  of  the  Chemung  and  Portage  gix)ups  of  New  York ; 
and  it  is  doubtful  whether  on  purely  lithological  and  structural  grounds- 
we  should  ever  be  able  to  distinguish  them.  The  same  may  be  said  how- 
ever, and  has  been  said,  of  the  Knobstones  of  Indiana  ;  and  the  same  is 
also  measurably  true  of  a  comparison  between  the  Chemung  and  Catskill 
strata,  or  the  Catskill  and  Millstone  Grit,  or  the  Waverly  and  Millstone 
Grit.  There  seems  to  be,  moreover,  a  connection  of  continuity  between 
the  psammites  of  Ohio  and  the  Chemung  flags  of  Chatauque  county.  A 
similar  petrographic  resemblance  is  apparent  between  the  Marshall  rocks 
of  Michigan  in  the  northern  and  southern  outcrops,  and  the  Waverly  of 
Oliio.  Furthermore,  no  little  resemblance  can  be  traced  between  these 
sandstones  arid  the  yellow  sandstones  beneath  the  Carboniferous  limestone 
of  Iowa.  The  Rockford  limestone  and  the  calcareous  strata  of  the  same 
zone  in  Illinois  and  Missouri  present  considerable  contrast,  but  they  ap- 
proximate, on  the  other  hand,  certain  calcareous  beds  in  the  Waverly 
series  of  Summit  county,  Ohio,  and  tlie  Marshall  series  of  Calhoun  county, 
Michigan.  Moreover,  these  calcareous  strata  are  intimately  associated  in 
Illinois  and  Missouri,  with  arenaceous  strata  which  everywhere  recall  the 
aspect  of  the  arenaceous  strata  of  other  States.  In  respect  to  sti'atigraphi- 

>«»  Mich.  Geol.  Rep.  IStil,  p.  103. 

>u"  I  propose  the  use  or  this  term  as  a  Reo^raphlcal  designation  for  the  Carboniferous  Limestones 
of  the  United  States  which  are  so  largely  developed  in  the  valley  of  the  Mississippi  river. 
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ancient  ccmtinental  shores. "°  Daring  the  periods  which  followed  the  Gtene- 
see  epoch,  the  time  was  approaching  when  the  agitations  of  the  terres- 
trial cmst  should  culminate  in  the  spread  of  thousands  of  square  miles  of 
coarse  debris  oyer  the  bottom  of  the  continental  lagoon  of  North  America; 
the  materials  of  the  great  Carboniferous  Conglomerate.  In  the  progress 
of  the  gathering  conrulsion,  the  movement  of  the  waters  had  attained 
such  a  degree  of  violence  during  the  period  of  the  Portage  and  Chemung 
as  to  give  rise  to  the  formation  of  flags  and  sandstones  within  the  limits 
of  the  State  of  New  York,  while  yet  the  quieter  waters  which  rested  over 
Michigan  and  Ohio  were  precipitating  only  the  materials  of  shales  ,  and 
the  regions  further  west  were  as  destitute  of  mechanical  sediments  as  of 
the  organic  debris  which  give  origin  to  limestones.  In  the  following  or 
Marshall  period,  the  disturbance  of  the  terrestrial  crust  had  attained  such 
a  limit  as  to  give  distribution  to  the  Catskill  and  so-called  Chemung  and 
Carboniferous  Conglomerates  of  New  Tork,  while  in  Ohio  and  Michigan, 
it  attained  only  such  a  degree  of  enei^|;y  as  had  been  witnessed  in  New 
Tork  during  the  preceding  period,  and  resulted  in  the  sandstones  and 
shales  of  the  Waverly  and  Marshall  series.  Still  further  West  the  quiet 
conditions  of  limestone-making  continued  to  prevail.  In  the  Knobstone 
epoch  following  this,  the  agitation  had  extended  still  farther  West.  While 
3,000  feet  of  mechanical  sediments  were  accumulating  in  Pennsylvania, 
the  conditions  of  sandstone  accumulation  had  traveled  towards  the  centre 
of  the  American  lagoon  as  far  as  Indiana,  Kentucky  and  Tennessee,  while 
even  yet,  the  state  of  quiet  was  sufficient  in  Illinois  and  west  of  the  Mis- 
sissippi to  permit  the  existence  of  limestone  making  animals.  The  grand 
agitations  of  the  Millstone  grit  epoch  followed,  with  the  still  later  osciUa- 
tions  of  the  surface  which  conditioned  the  phenomenon  of  the  Coal  epoch, 
terminated  by  the  tremendous  convulsions  which  gave  birth  to  the  moun- 
tain barriers  of  the  Atlantic  border.  But  none  of  these  events  were  felt 
in  the  far  West.  Deep  seas  and  limestone^forming  operations — as  Prof. 
Hall  has  well  shown^'^  continued  to  characterize  the  history  of  the  inter- 
ior of  the  continent  while  the  coal  marshes  of  Ohio  and  Pennsylvania  were 
heaved  and  tossed  in  the  titanic  pastimes  of  geological  forces. 

This  sketch  of  the  succession  of  geological  events  shows  that  the  parallel- 
ism  which  I  have  traced  is  in  strict  harmony  with  the  method  of  later  Pale- 
ontological  Time ;  and  instead  of  suggesting  abrupt  disappearances  and 
incongruous  synchronisms,  is  the  only  marshalling  of  the  American  strata 
which  keeps  perfect  time  with  the  grand  march  of  geological  events. 

"*  Tbere  is  a  priori  evidence  against  the  continuity  of  the  Chemung  and  Waverly.  Arenaceoas 
setilments,  flrom  the  circumstances  and  conditions  of  their  origin,  must  be  limited  in  extent,  at  least 
in  one  direction.  We  should  therefore  expect  the  Chemung  to  grow  finer  and  to  lose  its  physical 
Identity  in  Its  western  prolongation ;  and,  if  a  sandstone  recurs  at  the  West,  the  Immediate  pr*. 
mmpHon  arises  that  it  is  a  phenomenon  of  changed  continental  conditions,  characterizing  another 
geological  period.    Compare  Hall:  Foster  and  Whitner's  Rep.  II,  p.  2S7. 

*"  Beport  on  the  Geol.  and  Fal.  Mex.  Boundary  Surv.  p.  124;  Iowa  Ueol.  Bep.  p.  137—141. 
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Stated  Meeting,  March  19,  1869. 
Present,  ten  members. 
John  C.  Cresson,  Vice-President,  in  the  Chair. 

Letters  accepting  membership  were  received  from  C.  L. 
Eiitimeyer,  dated  Basel,  February,  18th,  and  from  J.  Prest- 
wich,  dated  Shoreham,  near  Seven-oaks,  England,  March  2, 
1869. 

A  letter  of  envoy  was  received  from  the  Meteorological 
OflSce  of  the  Royal  Society  at  London,  dated  Dec.  24,  1868. 

Donations  for  the  Library  were  received  from  the  Meteoro- 
logical  Oflice  of  the  Royal  Society  of  London,  from  M.  Che- 
valier, Membre  de  la  Commission  de  I'Exposition  Interna- 
tionale de  1867  at  Paris,  from  the  London  Board  of  Trade, 
from  the  Boston  Natural  History  Society,  from  the  American 
Antiquarian  Society  at  Worcester,  from  the  Editors  of  the 
American  Journal  of  Arts  and  Sciences  at  New  Haven,  from 
Prof.  Cook,  State  Geologist  of  New  Jersey,  at  Newark,  from 
Mr.  Henry  C.  Carey,  Mr.  Pliny  E.  Chase,  and  the  College  of 
Pharmacy,  at  Philadelphia,  and  from  the  Smithsonian  Insti- 
tute, at  Washington. 

Commodore  John  Marston  presented,  for  the  cabinet,  four 
fragments  of  painted  pottery,  dug  up  by  him,  early  in  the  year 
1861,  from  the  soil  of  the  Island  of  Sacrifices,  near  Vera  Cruz, 
Mexico. 

The  principal  piece  is  5  inches  long  by  2  inches  wide,  a  sort  of  doll, 
with  a  fillet  over  the  head,  and  a  painted  white  plain  ribbon-like  collar 
round  the  neck,  from  wliich  seems  to  have  de])ended  six  painted  white 
and  red  tags,  four  on  the  breast,  and  one  behind  each  shoulder.  The  fillet 
over  the  forehead  is  painted  in  alternate  red  and  white  sections.  The  skin 
of  the  forehead  and  nose,  the  region  around  the  moutli,  the  lower  parts  of 
the  ears,  and  the  half-seen  eyeballs,  ai'e  painted  the  same  dead  white  ;  the 
rest  of  the  doll  has  been  painted  a  deep  red,  much  of  which  has  worn  off. 
Two  banded  bent  arms  can  be  traced  down  the  sides  and  upon  the  breasts, 
ending  in  two  white  spots  for  hands.  An  attempt  has  been  made  to  sig. 
nify  the  left  arm  by  a  slight  relief.  The  head  has  the  Astec  monument 
look,  there  being  nothing  but  backhead  and  forehead.  The  eyes  are  half 
closed,  and  the  upper  teeth  exposed  by  the  drawing  back  of  the  upper  lip. 
This  gives  the  impression  that  it  was  intended  to  represent  a  corpse  or 
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mummy.  Two  small  holes  show  that  the  cylinder  is  hollow ;  but  they  do 
not  communicate. 

One  of  the  other  three  pieces  is  a  whistle,  made  of  a  human  head  with- 
out neck,  the  aperture  slanting  up  over  the  forehead.  The  cheeks  are 
hugely  swollen,  and  the  mouth  set  to  represent  the  act  of  blowing.  The 
nose  is  colossal,  and  the  whole  thing  full  of  that  peculiar  humor  of  Mexi- 
can art,  which  is  so  strikingly  exhibited  in  the  set  of  masks  (?)  which  the 
Society  has  in  its  Poinsett  Cabinet. 

The  other  two  fragments  are  very  im])erfect,  and  seem  to  have  been 
pipe-stands,  ornamented,  the  one  with  a  bird^s  head,  and  the  other  with 
something  like  a  calf's. 

Judge  Cadwalader  read,  by  appointment,  an  obituary  notice 
of  Mr.  Bancker,  which  was  followed  by  remarks  by  Mr.  E.  K. 
Price,  describing  the  consequences  of  the  policy  inaugurated 
by  Mr.  Bancker,  as  President  of  the  Franklin  Insurance  Com- 
pany, of  holding  a  large  number  of  small  mortgages.  To  the 
encouragements  and  facilities  which  this  policy  affords  me- 
chanics and  builders  with  small  capital,  and,  therefore,  to  Mr. 
Bancker,  the  City  of  Philadelphia  has  been  largely  indebted 
for  its  rapid  extension. 

Dr.  Emerson  communicated  a  description  of  an  ingenious 
and  important  improvement  in  Whitney's  Cotton  Gin  (1793), 
made  by  Mr.  E.  E.  Gwathmey,  of  Kentucky  (1867),  and 
already  adopted  by  planters  in  the  Southwestern  States. 

Whitney's  gin  requires  the  cotton  to  be  picked  by  hand  from  the  boll, 
before  it  can  be  ginned.  Gwathmey' s  machine,  by  simply  reversing  the  mo- 
tion of  the  saws,  rejects  the  huUs  unbroken,  and  thereby  increases  the 
working  capacity  of  a  field  hand  fourfold,  that  is,  from  the  old  rate  of  five 
bales  of  (400  lbs.)  per  mouth  to  twenty. 

Pending  nominations  Nos.  622  to  626  were  read. 

The  Chairman  of  the  Special  Committee  on  the  Letting  or 
Selling  of  the  Hall  reported  that  the  Committee  desired  the 
advice  of  the  Society  respecting  price.  In  view  of  the  small 
attendance  of  members,  on  motion,  this  subject  was  made  the 
order  of  business  for  the  next  meeting,  notice  to  be  sent  to  all 
the  members. 

On  motion  of  Prof.  Trego,  the  subject  of  the  Eittenhouse 
Clock  was  referred  to  the  Curators,  with  power  to  act,  report- 
ing their  action  to  the  Society. 

And  the  Society  was  adjourned. 
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OBITUAEY  NOTICE  OF  MR.  BANCKER  BY  JUDGE  CADWALADER. 

Charles  Nicoll  Bakcker,  one  of  oiir  oldest  members,  died  on  16th 
February  last,  aged  91  years.  The  Society's  request  that  I  would  prepare 
their  memorial  of  him  is  fulfilled  with  a  mournful  pleasure.  But  my 
domestic  connection  with  him  was  so  close  that  the  duty  cannot  be  per- 
formed without  a  feeling  of  some  embarrassment.  The  spontaneous  ten- 
dency to  the  language  of  eulogium  will  be  restrained. 

I  will  not  here  speak  of  him  in  his  religious  or  social  relations.  My  re- 
marks will  be  limited  to  subjects  which  may  concern  more  directly  his 
relations  to  our  Society. 

We  may  thus  consider  the  career  of  Mr.  Bancker  as  a  merchant  on  an 
extended  scale,  as  a  practical  and  scientific  insui*er,  and  as  a  man  of  gene- 
ral scientific  information. 

New  York,  the  city  of  his  birth,  was,  in  the  days  of  his  youth,  a  place 
of  secondary  importance.  He  removed,  in  his  boyhood,  to  Philadelphia^ 
then  the  commercial,  political,  and  literary  metropolis,  where  he  entered 
the  counting  house  of  John  Guest,  one  of  the  largest  importers  from  Eng- 
land, and  was  thoroughly  educated  for  the  pursuit  of  commerce.  Before 
he  had  completed  his  twenty-first  year,  he  became,  through  his  abilities, 
energy,  and  assiduous  efficiency,  the  partner  of  Mr.  Guest,  who  changed 
his  residence  to  England,  leaving  their  vast  concerns  here  in  the  sole  charge 
of  his  young  associate.  This  was  Mr.  Bancker^s  responsible  relation  for 
many  years,  including  the  latter  part  of  the  first  war,  and  a  great  part  of 
the  second  war,  of  the  French  revolution.  In  each  of  these  eventful  periods, 
the  commercial  navigation  of  the  world  was,  in  a  great  measure,  carried 
on  under  the  flag  of  the  United  States.  The  opposing  belligerents  asserted 
that  the  cargoes,  professedly  of  neutral  ownership,  in  vessels  thus  navi- 
gated, were  of  more  than  twenty  times  the  greatest  value  that  could  be 
honestly  owned  by  neutrals.  The  retaliatory  marititne  hostilities  of  the 
opposing  belligerents  against  professed  neutrals  were  chiefly  directed 
against  the  United  States.  Cruisers  and  privateers  captured  our  vessels 
and  those  of  avowed  enemies  almost  indiscriminately.  Such  were  the 
causes  of  the  maritime  war  of  the  United  States  with  France  in  1799,  and 
of  their  general  war  with  England  in  1812. 

I  believe  that  Mr.  Bancker' s  house  in  trade  owned  no  vessels,  and 
neither  imported  nor  exported  merchandize  for  the  account  of  others.  The 
immense  business  in  which  they  were  engaged  for  their  own  account  re- 
quired the  purchase  of  millions  of  sterling  bills.  This  important  part  of 
their  business  was  conducted  so  regularly  and  carefully  that  not  a  penny 
was  ever  lost  from  the  failure  of  parties  to  such  paper.  The  fact  is  remark- 
able, and  the  reason  is  interesting.  It  was  not  that  parties  to  the  paper 
did  not  fail.  Many  failures  of  course  occurred.  Of  perhaps  five  sets  of 
Exchange,  three,  or  even  four,  through  capture,  might  not  reach  their 
destination.     But  there  was  no  loss,  for  the  reason  that  Mr.  Bancker' s 
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house  took  no  bills  which  they  did  not,  on  sufficient  grounds,  believe  to 
have  been  drawn  upon  shipments,  or  intended  shipments,  of  adequate  value. 
His  house  were  mere  buyers  in  the  exchange  market.  They  did  not  them- 
selves take,  or  diroctly  control,  any  security  except  the  personal  responsi- 
bility of  the  dra Wei's  of  the  bills.  But  this  was  not  the  security  on  which 
they  relied.  Believing  that  the  business  in  which  every  bill  had  been 
drawn  was  legitimate,  they  had  no  doubt  that  the  bill  would  be  accepted 
abroad,  upon  the  credit  of  shipments  which  had  been,  or  would  be  fully 
injured  against  capture. 

Capricious  vacillation  marked  the  belligerent  conduct  of  the  British 
Government  in  the  occasional  suspension  and  renewal  of  ill  judged  retali- 
atory measures  affecting  neutrals.  A  sudden  commercial  crisis,  from  one 
of  the  most  ill-timed  of  these  vacillations,  caused,  in  1810,  an  unprece- 
dented depression  of  the  values  of  a  large  stock  of  British  imports  in  the 
United  States.  The  heaviest  losers  were  Guest  and  Baucker.  The  part- 
nership was  dissolved.  He  retired  from  it,  without  retaining  any  property, 
but  was  not  indebted  to  any  one. 

During  the  interval  which  preceded  the  war  of  1812,  he  visited  Eng- 
land on  business  of  Stephen  Girard,  then  the  wealthiest  merchant  of 
the  United  States,  with  results  of  extraordinary  profit  for  Mr.  Gii*ard,  and 
of  corresponding  advantage  to  himself.  He  soon  resumed  commercial 
business  on  his  own  account,  and  continued  it  variously  for  several  years. 
At  one  time,  he  dealt  largely  in  cotton,  including  the  product  of  the  re- 
motest parts  of  our  country  in  which  it  was  grown.  His  practical  experi- 
ence in  almost  all  subjects  of  internal  and  external  trade,  was  of  the  most 
extended  range. 

He  was  not  engaged  in  commerce  after  1826.  It  then  became  neces- 
sary for  him  to  seek  other  employment ;  and  his  attention  was  turned  to 
insurance. 

The  science  of  insurance — for  it  is  a  science — cannot  be  sufficiently 
taught  by  professors  of  law,  nor  fully  understood  by  mere  merchants,  nor 
very  deeply  fathomed  by  mere  mathematicians.  Insurance,  we  may  be 
told,  is  a  substitute  for  capital,  and  should  enable  men  without  capital  to 
engage  securely,  on  borrowed  means,  in  enterprises  otherwise  unduly 
hazardous  ;  and,  therefore,  that  where  insurance  has  been  made,  and  the 
premium  paid,  anything  which  may  tend  to  prevent  fair  indemnification 
against  loss,  ought  in  law  to  be  deemed  a  breach  of  contract,  and  must 
in  ethics  be  a  subterfuge  and  fraud.  On  the  other  hand,  we  may  be  told 
that  the  contract  is  one  of  indemnity  against  a  risk  of  which  the  subject 
is  always  beyond  the  insurer's  reach  or  control,  and  is  at  the  exclusive 
charge  and  disposal  of  the  insured  ;  that  the  insurer  is  therefore  entitled 
always  to  expect  a  rigid  application  of  the  purest  principles  of  ethics  for 
the  protection  of  his  interests,  and  that  no  public  interest  would  be  pro- 
moted by  excusing  a  careless  disregard  of  his  rights.  Each  proposition, 
when  correctly  understood,  may,  with  certain  applications,  be  true.  But 
neither  proposition  is  of  much  practical  use.     In  the  absence  of  fraud, 
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persons  insured  do  not  ordinarily  forfeit  their  insurances  through  any 
mere  carelessness  of  themselves  or  their  agents.  But  no  prudent  inBurer 
will  take  a  risk  where  any  interest  of  the  insured  would  be  promoted  by  care- 
lessness of  the  sulijeet  of  the  risk.  Insurance)  it  has  again  been  often  said, 
is  an  aleatory  contract,  that  is  to  say,  a  bargain  upon  a  chance,  like  a 
throw  of  dice.  An  insurer's  tables  of  risks  may,  in  a  cei'tain  sense, 
resemble  those  which  might  be  made  for  the  use  of  a  professional 
gamester  on  a  grand  scale.  But  beyond  this,  there  is  properly  no  anal- 
ogy to  gaming.  Insurance,  in  its  general  results,  is,  in  fact,  though  not 
in  form,  a  contract  of  mutual  benefit;  and  the  benefit  is  not,  in  any 
proper  sense,  u)icertain  u^n  either  side.  The  values  of  life  insurances 
can  thus  be  calculated  with  approximate  certainty,  because,  however 
uncertain  may  be  tlie  continuance  of  an  individual  life,  the  average  dura- 
tion of  human  life,  is  known  from  experience,  and  is  almost  invariable. 
Then,  as  to  marine  insurances,  it  has  been  often  said  with  truth,  and,  in 
our  own  city,  has  been  practically  tested  in  more  cases  than  one,  that  a- 
merchant  employing  a  great  many  ships,  or  shipping  a  great  many 
cargoes,  may  prudently  calculate  for  himself  whether  he  would  more 
probably  lose  by  insuring  than  derive  benefit ;  in  other  words,  whether 
the  premiums  to  be  paid  would  probably  exceed  the  maritime  losses  to 
be  incurred. 

Fire  Insurance,  under  this  head,  is  not  an  exception.  Where  the 
risks  are  sufficiently  numerous,  at  points  detached  from  one  another, 
and  of  small  amounts,  or  where  large  risks  are  divided  among  several 
insurers,  the  rates  of  premium  are  safely  adjustable  to  a  standard  of  uni- 
formity. The  more  the  insurances  are  with  due  caution  multiplied,  and 
the  source  of  profit  increased,  the  greater  is  the  safety  of  the  insurer. 
These  are  truisms,  whatever  may  be  the  complexities  of  their  safe  appli- 
cation. I  wi]l  not  add  any  general  remarks  concerning  the  reservation 
and  investihent  of  accruing  income  to  meet  losses. 

It  is  a  misfortune  of  the  present  age,  and  an  especial  evil  in  this 
country,  that  men  do  not  scruple  to  engage  in  responsible  business, 
without  any  apprenticeship,  or  other  preparatory  training.  An  insurer 
without  experience  would  be  not  less  unfit  for  the  business  than  a  lands- 
man for  navigation.  In  Mr.  Bancker^s  time,  interests  of  importance 
were  not  thus  trusted  in  untried  hands.  His  youthful  experience  of 
marine  insurance  had  been  acquired  when  it  was  principally  the  business 
of  underwriters  not  incorporated.  It  had  been  regulated  by  them  on  the 
sound  basis  of  self  interest.  The  insurance  of  his  own  shipments  may 
have  been  instructive  to  him,  but  had  probably  been  less  so  than  his 
necessary  constant  observation,  during  tlie  wars  of  the  French  revolution, 
of  the  transactions  of  other  merchants,  whose  bills  he  purchased  when 
the  safety  of  his  omittances  depended  upon  the  insurances  of  millions  in 
value  of  shipments  afioat,  whose  dangers  have  been  mentioned  under  a 
former  head.  He  had  afterwards  been,  for  some  years,  the  agent,  in 
this  country,  of  one  of  the  largest  associations  of  Englisli  insurers ;  and 
had  been  a  director  of  a  life  insurance  company  in  this  city.     Fire 
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insurance  was  the  branch  of  the  business  in  which  he  proposed  specially 
to  engage.  To  the  preparatory  study  and  observation  of  the  peculiarities 
of  insurance  of  this  kind,  he  devoted  more  than  two  years  until  1829, 
when,  through  his  influeoice,  the  Franklin  Fire  Insurance  Company  was 
incorporated.  Ue  conducted  this  Company's  business  for  almost  forty 
years. 

At  his  death,  the  Company,  with  an  entire  capital  of  |400,000,  had  paid 
five-and-a-half  millions  of  losses,  and  the  claims  unsettled  were  less  than 
124,000.  The  annual  income  was  $360,000,  or  90  per  cent,  on  the  capi- 
tal. The  yearly  dividends  for  ten  years  had  been  82  per  cent. ;  and  the 
assets  were  more  than  |2, 600, 000, — the  accrued  surplus  being  about 
$1,100,000.  Nothing  had  ever  been  lost  upon  an  investment ;  nor  was 
there  an  existing  investment  of  doubtful  security.  This  complete  success 
of  the  Company  was  due  entirely  to  his  administration  of  its  affairs. 

The  attainment  of  such  success,  or  of  much  greater  seeming  success, 
would  not  have  been  surprising,  or  even  extraordinary,  if  there  had,  in 
the  meantime,  been  a  corresponding  hazard  of  proportional  heavy  losses. 
But  such  hazard  had  not  been  incurred.  At  the  outset,  serious  difficul- 
ties were  indeed  encountered  in  promoting  the  extension  of  the  new 
Company's  business  without  assuming  an  undue  proportion  of  extra- 
hazardous risks.  Of  risks  of  small  amount  in  Philadelphia,  most  of  the 
less  hazardous  were  taken  by  two  or  three  mutual  insurance  Companies 
of  long  established  standing,  which  made  no  dividends.  Competition 
for  such  risks,  at  full  premiums,  could  not  be  expected  until  a  corres- 
ponding surplus  fund,  in  addition  to  the  capital,  should  have  been  accu- 
mulated. The  division  of  large  risks  among  several  insurers  was  then 
difficult,  if  not  impossible,  because  fire  insurers,  and  fire  insurance 
agencies,  were  few,  and  fire  insurance  brokers  fewer.  Upon  manu- 
facturing establishments  and  the  contents,  insurances  might  readily  have 
been  effected.  But  there  could  be  no  standard  of  premiums  on  such 
risks  uniformly  proportional  to  the  actual  hazard,  because,  independently 
of  the  combustibility  of  the  subjects,  and  of  general  reasons  which  under 
a  legislative  policy  of  artificial  protection  affect  such  risks,  the  con- 
stantly recurring  changes  in  the  protective  legislation  of  the  United 
States  made  the  inducements  to  care  of  such  subjects  by  the  parties 
insured  peculiarly  variable.  These  early  difficulties  were  for  a  time 
partly  overcome  by  the  obvious  and  ordinary,  though  often  unsatis- 
factory expedient  of  establishing  agencies  at  points  more  or  less  distant. 
The  difficulties  were  completely  overcome  through  the  adoption  of  a  very 
simple  plan  to  multiply  insurances  upon  small  risks  near  home. 

The  plan  was  to  lend  on  first  mortgages  of  newly  constructed  dwelling 
houses  of  moderate  dimensions,  in  Philadelphia  and  the  suburbs,  enough 
money  to  pay  the  cost  of  the  ground  and  the  premium  of  a  perpetual 
insurance  on  the  buildings,  -with  sometimes  the  addition  of  a  small  portion 
of  the  cost  of  their  construction.  The  insurances  were,  of  course,  made 
by  the  Comj^any's  own  policies.  The  two-fold  purpose  of  a  proper 
insurance,  and  a  safe  investment,  was  thus  effected  in  every  such  case. 
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There  was  nothing  novel  in  such  transactions  of  combined  investment 
and  insurance.  The  novelty  in  this  Company's  transaction  of  such  busi- 
ness was,  that  they  were  the  first  insurers  who  made  it  iysUmcUie  instead 
of  oeeaHanaL  Every  builder  of  limited  means  became  aware  that  he 
could,  with  certainty,  on  making  such  an  insurance  with  this  Company, 
obtain  the  accommodation  of  such  a  loan  upon  mortgage,  and  that  the 
time  of  credit,  however  limited  in  form,  would,  in  fact,  be  indefinite,  if 
the  interest  were  punctually  paid.  The  Company's  business  of  this  kind 
increased  until  such  mortgage  investments,  I  believe,  1100  or  1200  in 
number,  of  an  average  amount  of  less  than  |3,000,  constituted  four-fifths 
of  the  assets. 

I  have  described  this  method  of  investment  in  order  to  introduce  the 
statement  of  a  wonderful  truth.  It  is  that,  although  this  Company  has 
paid,  as  I  have  said,  five  and  a  half  millions  for  losses  by  fire,  these  losses 
have  all,  with  one  or  two  insignificant  exceptions,  occurred  on  property 
not  mortgaged  to  the  Company.  Tlie  exceptions  have  been  within  a  year 
or  two,  and  of  an  amount  so  small  as  to  be  quite  inappreciable.  Thus,  it 
may  be  said  that  these  insurances  and  investments  have  actually  been 
made  without  any  loss.  The  Company,  for  several  years  past,  might  have 
annually  divided  more  than  20  per  cent,  on  their  capital,  though  during 
the  whole  of  this  time,  not  a  single  new  insurance  had  been  effected.  I 
do  not  mean  that  it  would  in  that  case,  have  been  prudent  for  insurers  to 
have  done  so.  But  the  fact  attests  the  safety  of  the  business  of  an  insurer 
who  while  extending  it  to  the  utmost  fair  limit,  adheres  to  the  cardinal 
maxim,  already  mentioned,  of  never  insuring  tohere  the  interest  of  the  in- 
9ured  might  be  promoted  by  eareleeenesa  of  the  subject  of  insurance. 

But  who  may  be  the  cautious  and  energetic  insurer  capable  of  combin- 
ing constant  adherence  to  this  maxim  with  a  continual  increase  of  busi- 
ness? Without  answering  the  general  question,  let  us  consider  Mr. 
Bancker's  peculiar  capacity  for  executing  the  two-fold  function. 

His  perception  was  most  acute,  clear  and  comprehensive,  his  intellectual 
energy  the  most  active,  his  decision  was  always  prompt,  and  his  purpose 
firm.  I  have  already  shown  that  the  range  of  his  practical  experience  was 
almost  universal.  Let  me  add  here  that  no  extent  or  magnitude  of  his 
operations  ever  prevented  his  vigilant,  particular,  and  accurate  attention 
to  the  minutest  details  of  any  and  every  business  in  which  he  was  con- 
cerned for  himself  or  others.  This  minute  attention  to  the  details  of  his 
duty  was  continued  until  the  closing  hour  of  his  life. 

As  a  man  of  general  scientific  tastes  and  attainments,  he  was  known 
within  these  walls,  and  extensively  beyond  them.  The  general  results  of 
existing  knowledge  wei'e,  in  the  concrete,  well  understood  by  him ;  and 
he  pursued  experimental  and  analytical  investigation  sufficiently  to  enable 
him  to  understand  the  causes  and  modes  of  improvement,  and  to  keep  pace 
with  its  progress.  His  mind  was  thus  amply  stored  with  true  knowledge. 
He  was  a  constant,  it  might  be  said,  universal  reader.  To  the  day  of  his 
death,  he  read  as  a  student,  not,  according  to  the  ordinary  habit  of  old 
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age,  as  a  oritio  or  a  censor.  His  own  extensive  library  contained,  in  the- 
ology, in  metaphysics,  in  history,  belles  lettres,  natural  philosophy,  and 
every  other  department  of  useful  knowledge,  or  polite  accomplishment, 
all  the  literature  of  his  varied  and  unremitting  study.  New  books  in  every 
department,  read  by  him,  and  on  his  parlor  table  upon  their  first  publi- 
cation, were,  in  due  season,  transferred  to  their  proper  shelves.  His  phi- 
losophical apparatus,  constantly  renewed  from  all  parts  of  the  world,  was 
the  collection  of  his  long  lifetime,  and,  like  his  library,  was  arranged 
according  to  the  most  improved  plan.  Possibly  this  apparatus  may  now, 
in  some  part,  be  antiquated.  But  I  ^m  informed  that  in  certain  depart- 
ments, every  modem  improvement  has  been  supplied,  and  that,  under 
some  heads,  for  example  the  polarization  of  light,  the  means  and  ap- 
pliances for  illustrative  experiment  are  complete  and  unsurpassed. 

He  took  pleasure  in  promoting  and  assisting  the  pursuit  of  useftil 
knowledge  by  others.  Such  a  man  may,  through  sudi  benevolence,  con- 
tribute more  to  the  diffusion  of  scientifio  information  than  those  who 
justly  obtain  the  praise  of  uscfUl  discoverers.  Public  lecturers  on 
natural  philosophy  and  on  experimental  chemistry,  had  always  the  f^:ee 
use  of  his  apparatus.  They  frequently  availed  themselves  of  tlie  privi- 
lege. I  heard,  in  my  childhood,  public  acknowledgments  of  his  liberality 
in  Uiis  respect ;  and  tliey  were,  after  the  lapse  of  half  a  century,  renewed 
in  tlie  hearing,  perhaps,  of  others  now  present. 

If  I  have  described  him  rightly,  it  will  be  understood  that  he  may  have 
been  eminently  capable  of  comparing  the  results  of  investigations  by 
other  persons  in  different  branches  of  art  and  science.  This  made  his 
conversation  often  useful  and  instructive  to  practical  men.  Fallaoious 
pretensions  to  originality  of  invention  he  detected  at  once,  by  intuition, 
as  it  were.  He  discerned,  with  as  quick  a  glance,  latent  merit  which 
was  ultimately  to  succeed,  not  only  in  the  practical,  but  likewise  in  the 
fine  arts. 


Stated  Meeting,  April  2,  1869. 
Present,  twenty -two  members. 

John  C.  Cresson,  Vice-President,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  S.  Nillson, 
dated  Lund,  Sweden,  8d  Marz,  1869. 

A  letter  was  received  from  Mr.  J.  Whiteaves,  Curator  of 
the  Museum  of  the  Natural  History  Society  at  Montreal,  dated 
March  29,  1869,  acknowledging  the  receipt  of  Transactions 
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and  Proceedings,  and  offering  a  set  of  the  Canadian  Naturalist 
in  exchange. 

A  letter  from  the  London  Antiquarian  Society,  acknowl- 
edged the  receipt  of  Proceedings,  A.  P.  S.,  No.  80. 

Donations  for  the  Library  were  received  from  the  London 
Geological  Society,  Essex  Institute,  Peabody  Academy  at 
Salem,  New  Bedford  Library,  George  E.  Ellis  of  Cambridge, 
New  Jersey  Historical  Society,  Franklin  Institute,  Academy 
of  Natural  Sciences,  Philadelphia,  and  the  Protestant  Episco- 
pal Church  Hospital. 

The  decease  of  Dr.  Eobley  Dunglison  on  the  1st  inst.,  aged 
71,  at  Philadelphia,  was  announced  by  Mr.  Peale,  and  on  mo- 
tion of  Mr.  Fraley,  Dr.  Pancoast  was  appointed  to  prepare  an 
obituary  notice  of  the  deceased. 

Professor  Trego  communicated  an  extract  from  a  letter  from 
Mr.  Davidson  of  the  Coast  Survey,  to  Mr.  D.  B.  Smith  of 
Germantown,  detailing  the  method  employed  to  obtain  the 
recent  determination  of  Longitude  and  the  velocity  of  the 
electric  current  between  Cambridge  and  San  Francisco. 
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Earth  at  San 
Francisco 


San  Francisco,  March  Is^  1869. 

I  give  you  the  first  written  news  not  only  of  our  telegraph  longitude 
success,  but  of  the  success  of  my  plan  for  determining  the  tviM  of  trann- 
fniuion  of  clock  signals  from  my  clock  to  Cambridge  and  back,  over  7,000 
miles  of  wire,  through  13  repeaters  and  a  multitude  of  relays.  Through 
the  liberality  of  the  Western  Union  Telegraph  Company,  I  had  two 
trans-continental  lines  placed  at  my  use,  and  last  night  I  succeeded 
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>MiitiAilljr.  My  circait  waa  u  followm.  H;  dock  bRaks  tb«  loral 
ircuit  every  Becoiid,  depriring;  the  hetix  A  of  its  electricity.  Mid  the 
ugiwt  of  ita  mmgnetiun.  This  retievee  the  knnatare  B,  wbkh  is  dnwn 
iWfty  by  a  spring,  and  the  pen  V  makei  in  record  on  the  reTolving 
ylindcrs  of  the  chronofcnpb.  At  the  tame  instant  the  main  current  to 
'ambridge  and  back  U  broken  by  the  inaulated  prolongation  of  the  arma- 
ure  at  D,  and  the  break  trauaraitted  to  Cambridge  and  back,  thnxigh 
',000  mile*  of  wire,  to  my  rehty  E,  which  relieree  the  annatnre  F,  and 
he  local  circuit  is  broken ;  the  helix  Q  dejirived  of  its  electrii'ily  and  the 
ilBgnet  of  its  magnetism,  relieving  the  armature  FI.  which  i»  drawn 
way  by  a  apring,  aud  the  pen  I  makes  the  record  on  the  revolving 
ylinders  of  the  chronc^rapli.  These  two  pens  are  on  the  same  horiiontal 
ine.  Our  ezperimeuts  show  that  it  tuok  0.8?  of  a  second  to  traverse  the 
ibove  circuit.  I  also  made  experimenta  through  to  Bnffhlo,  Chicago, 
hnaha,  Clieyenne,  Salt  Lake,  and  Virginia,  and  back.  All  euccessftal. 
IS  this  experiment  was  not  contemplated  by  the  programme  of  the  lougi- 
ude  experiments,  1  have  the  satisfaction  of  seeing  my  ingenuity  success- 
tally  proved. 

Frof.  Kirkwood  commuoicated  througli  Mr.  Chase  a  discus- 
ion  of  the  periodicity  of  the  Sun's  spots. 

Mr.  Cha.'fe  made  a  communication  of  certain  curious  rola- 
ionshipa  of  a.stronomicaI  elements, 

Mr.  Dubois  presented  through  Dr.  Harris  a  s[>ecimpn  and 
^alysis  of  silver  ore- 
Mr.  Dubois  offers  the  following  recent  notes  from  the  Assay  OSce,  U. 
i.  Mint: 

By  &r  the  largest  single  piece  of  silver  ever  brought  to  the  Hint,  was 
;  cake  or  test-bottom,  deposited  on  tlie  leth  March,  by  Mr.  Christian. 
President  of  the  Brown  SilverMiuingCompany.uf  Colorado.  Its  weight 
raa  4,848  ounces  troy,  equal  to  290  lbs.  avoird.  nearly.  There  was  a 
mall  proportion  of  gold,  and  the  net  Illint  value  was  S,T30  dollars,  silver 
oln.  This  was  stated  to  have  been  extracted  from  twenty  tons  of  galena 
a  the  gangue ;  making  about  380  dollars  to  the  ton. 
In  the  Report  of  the  British  Commission  on  Interuational  Coinage, 
itety  published,  we  And  an  extract  from  tlie  "Journal  des  Debats,"  of 
tov.  13tli,  1800,  stating  that  the  Oermon  assayers  had  found  the  average 
uenesB  of  French  gold  ooina  of  that  year  to  be  608  l-housandths,  "and  a 
raotton."  It  adds  that  this  is  an  unworthy  source  of  gain  to  Oovero- 
lent,  whose  ambition  it  should  be  to  have  the  ooins  eorrecL 
The  "  Moniteur"  of  Nov.  30th  (official  oi^n),  replies,  that  this  Is  as 
ear  to  standard  aa  can  be  expected  IVom  the  defects  of  practical  opera- 
lon ;  and  that  it  is  the  duty  of  Qovernment  to  prevent  these  ' '  ill-founded 
ritioisnu." 
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Our  own  assays  for  many  years,  have  proved  a  deficiency  in  the  French 
coins,  averaging  about  one  thousandth. 

The  apology  of  the  "Moniteur ''  has  no  just  foundation.  Both  at  this 
Mint,  and  at  San  Francisco,  the  gold  coins  are  kept  close  to  the  mark, 
scarcely  varying  the  tenth  of  a  thousandth ;  as  is  proved  by  annual 
assays,  and  by  foreign  reports.    British  coinage  is  equally  exact. 

This  fact  affords  an  argument  against  the  project  of  International 
Coinage.  If  we  work  to  900,  and  France  to  899  or  less,  and  both  pass 
alike,  the  difference  is  against  us. 

We  have  a  letter  from  a  gentleman  of  South  Carolina,  an  extract  from 
which  may  lead  to  philosophical  reflections,  and  therefore  be  in  place  : 

"  Our  State,  poor  as  it  is,  is  full  of  coin.  Planters  will  have  nothing  to 
do  with  securities.  They  can't  spend  money  on  negroes— they  have  land 
enough — and  so  they  get  gold,  and  bury  it.  I  know  of  more  than  one 
who  has  over  80,000  dollars  in  gold,  and  of  one  who  has  80,000  dollars, 

"Even  the  5  cent  nickel  is  hoarded  to  an  enormous  extent.  We  have 
sent  great  quantities  into  the  interior,  but  in  travelling  in  the  country 
you  will  never  meet  with  them.  I  am  told  they  are  regarded  as  of  full 
silver  value." 

Herewith  is  shown  to  the  Society,  a  specimen  of  silver  ore  from  the 
White  Pine  Region  of  Nevada,  which  is  now  drawing  so  much  attention. 
This  new  mining  district  is  in  Lander  county,  in  the  mountain  range,  east 
of  the  Reese  River  district. 

This  specimen  is  from  the  "Black  Spider  Mine,"  and  is  a  silicious 
gangue  containing  sulphides  of  copper  and  antimony,  with  rich  seams  of 
chloride  of  silver.  It  came  marked  "(10,000  per  ton,"  and  Mr.  £ck- 
feldt's  assay  found  it  to  contain  half  that  proportion  ;  or  as  we  prefer  to 
say  in  such  cases,  |2.50  per  pound ;  inasmuch  as  such  ores  are  not  found 
by  the  ton ;  and  it  is  desirable  to  avoid  the  grandiloquence  which  favors 
deception. 

Mr.  P.  W.  Sheafer  communicated  through  the  Secretary 
some  boring  records  from  the  Anthracite  Basins. 

The  Committee  on  the  disposal  of  the  Hall  reported,  and 
on  motion  of  Dr.  Le  Conte,  the  subject  was  postponed. 

The  Publication  Committee  requested  instructions  as  to  the 
disposal  of  ninety  pages  of  new  matter,  with  several  wood 
cuts  and  two  more  plates  inserted  by  Prof.  Cope  in  the  me- 
moir now  going  through  the  press,  explaining  that  the  origi- 
nal estimate  of  cost  would  probably  cover  the  expense  of  the 
new  matter.  On  motion  of  Dr.  Le  Conte  the  subject  was  re- 
ferred to  the  original  Committee. 

Pending  nominations,  Nos.  622  to  626  were  read. 

And  the  Society  was  adjourned. 
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ON  THE  PERIODICITY  OF  THE  SOLAR  SPOTS. 

Bt  Danisl  Eibkwood. 
§  L--The  ReitulU  of  Obierration. 

(1.)  The  most  ancient  observations  of  sun-spots,  of  which  we  have  any 
record,  are  those  of  the  Chinese  in  the  year  321,  A.  D.  The  first  notice 
Of  their  detection  by  Europeans  is  found  in  the  annals  of  the  Frankish 
kings.  A  bhick  spot,  according  to  Adelmus,  was  seen  on  the  sun^s  disk, 
March  17th,  807,  and  continued  visible  8  days.  Similar  phenomena  were 
again  observed  from  the  28tli  of  May  to  the  36th  of  August,  A.  D.  840. 
The  year  1006  was  also  signalised  by  tlie  appearance  of  spots  so  large  as 
to  be  visible  to  the  naked  eye.  The  next  date,  in  chronological  order,  is 
tliat  of  1161,  when  a  spot  was  seen  by  AverroSs.  Finally,  on  the  7th, 
8th,  and  16th  of  December,  1590,  ** a  great  blacke  spot  on  the  sunne,'' 
apparently  "about  the  bignesse  of  a  shilling,*'  was  observed  at  sea  by 
those  on  board  the  ship  "Richard  of  Arundell.'**  The  foregoing  are, 
we  believe,  tlie  only  undoubted  instances  in  which  these  phenomena  were 
observed  previous  to  the  invention  of  the  telescope. 

(2.)  From  1610  to  1750  the  sun  was  fi<equently  observed  through  instru- 
ments of  various  optical  power,  and  the  sparseness,  or  even  tJie  entire 
absence  of  spots,  during  considerable  intervals  of  time,  as  well  as  their 
great  number  and  magnitude  at  other  epochs,  were  noticed  by  different 
astronomera.  From  the  latter  date  till  the  close  of  the  first  quarter  of  the 
present  century  the  solar  observations  were  more  frequent  and  regular ; 
still,  no  idea  of  the  prevalence  of  law  in  the  varying  numbers  and  magni- 
tudes of  these  mysterious  objects  had  been  even  coixjectured.  We  come 
now,  however,  to  a  most  interesting  and  remarkable  epoch  in  tlie  history 
of  solar  physics. 

(8.)  The  11- r^r  Period  of  Schwabe,— In  1826,  Hofratli  Schwabe,  of 
Dessau,  commenced  a  series  of  sun-spot  observations,  which  have  been 
continued  without  interruption  to  the  present  time  (1869).  On  each 
clear  day  he  notes  the  number  of  visible  groups,  giving  to  each  a  special 
designation,  to  guard  against  counting  it  twice  in  a  single  rotation  of  tlie 
sun.  In  the  first  year,  1826,  118  spots  were  observed;  the  number  was 
considerably  greater  in  1827 ;  and  in  1828  it  had  increased  to  225.  During 
the  next  five  years  there  was  a  gradual  decrease;  the  minimum  being 
readied  in  1883.  The  ix^sults  of  43  years'  observations  are  presented  at 
one  view  in  the  following  table : 

*  For  authorities  see  Humboldt's  Cosmos,  Vol.  IV.,  and  Chambers'  Descrlp.  Astronomy,  p.  SI. 
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TABLE  I. 
Sghwabe's  Obsebyations  or  Solab  Spots. 


Year, 

Dayt  of  Obs, 

Days '^f  no 
Spots. 

New  Groups, 

Max,  and  Min. 

according  to 

Wolf. 

1826 

3fn 

22 

118 

1827 

273 

2 

161 

1828 

282 

0 

225 

Max.  (1829.5) 

1829 

244 

0 

199 

1890 

217 

1 

190 

1881 

239 

3 

149 

1832 

270 

49 

84 

1838 

247 

139 

33 

Min.  (1833.8) 

1834 

273 

120 

51 

1835 

244 

18 

173 

1836 

200 

0 

272 

1837 

168 

0 

333 

Max.  (1837.2) 

1838 

202 

0 

282 

1839 

205 

0 

162 

1840 

263 

3 

152 

1841 

283 

15 

102 

1842 

307 

64 

68 

1843 

312 

149 

34 

1844 

321 

111 

52 

Min.  (1844.0) 

1846 

332 

29 

114 

1846 

314 

1 

157 

1847 

276 

0 

257 

1848 

278 

0 

aso 

Max.  (1848.6) 

1849 

285 

0 

238 

1850 

308 

2 

186 

1851 

306 

0 

151 

1852 

337 

2 

125 

1853 

299 

3 

91 

1854 

334 

65 

67 

1855 

313 

146 

79 

1856 

321 

193 

34 

Min.  (1856.2) 

1857 

324 

52 

98 

1858 

335 

0 

188 

1859 

343 

0 

206 

1860 

332 

0 

211 

Max.  (1860.5) 

1861 

322 

0 

204 

1862 

317 

3 

160 

1863 

330 

2 

124 

1864 

325 

4 

130 

1865 

307 

25 

93 

1866 

349 

76 

45 

1867 

312 

195 

25 

Min.  (1867.0) 

1868 

(4.)  This  table  presents  a  very  marked  periodicity ;  the  interval  be- 
tween two  consecutive  maxima  or  minima,  being,  according  to  Schwabe, 
about  10  years.  Soon  after  the  announcement  of  this  interesting  dis- 
covery Dr.  Lamont,  of  Munich,  detected  a  corresponding  decennial 
period  in  the  variation  of  the  magnetic  needle ;  the  epochs  of  maxima 
and  minima  in  the  latter  coinciding  with  those  in  the  fonner.  These 
results  have  also  been  confirmed  by  other  observers  in  places  quite 
remote  from  each  other ;  so  that  the  decennial  magnetic  cycle  may  be 
regarded  as  well  established.  The  equality  of  this  period  with  that  of 
the  solar  spots  naturally  suggested  the  hypothesis  of  their  intimate  rela- 
tionship. Such  a  causal  connection  may  be  difficult  of  explanation :  the 
fact,  however,  is  placed  beyond  doubt  by  the  researches  of  Wolf  and 
Sabine.*     The  former,  besides  carefully  Observing  the  sun-spots  since 

*  These  magnetic  variations,  which  will  not  be  discussed  In  the  present  paper,  are  mentioned  to 
give  completeness  of  view  to  the  phenomena  under  consideration.  It  is  also  worthy  of  remark 
that  the  Aurora  Borealis  is  believed  to  exhibit  a  corresponding  periodicity. 
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1847,  has  disoussed  all  acoessible  recorded  observations,  both  solar  and 
magnetic,  bearing  on  tlie  sulject.  He  has  thus  ascertained  a  number  of 
epoclis  of  maxima  and  minima  anterior  to  those  observed  by  Schwabe, — 
from  all  of  which  he  has  determined  the  period  of  the  spots  to  be 
11.11  years.  He  undertakes  to  show,  moreover,  that  this  period  coincides 
more  exactly  with  tliat  of  the  magnetic  variation  than  the  10-year  cycle 
of  Lament. 

(5.)  The  6(^year  Pdrtod.— Besides  SdiwabeV  i>oriod  of  11  years,  Wolf 
Ands  a  larger  cycle  of  55  years,  in  which  the  solar  activity  passes  tlirough 
a  series  of  changes.  It  is  not,  however,  so  distinctly  marked  as  the  6ycle 
of  8chwabe.  Its  last  maximum  was  about  1887,  and  that  preceding, 
about  1780.  The  relative  number  of  spots  in  diftcrant  years,  from  1749  to 
1830,  when  Schwabe  commenced  his  systematic  observations,  are  given 
(according  to  Wolf)  in  Table  II. 

TABLE  IL 
SoLAK  Spots,  from  1749  to  1835. 


Yw»r, 

Ret,  no. 

'  Mux. 

mn.\ 

1 

1  year. 

Bel.  no. 

Max. 

Mm. 

qfSpoU.  ' 

1 

qf  SfiOts, 

1749 

63.8    1 

1788 

tK).U    i  1788.51 

1750 

68.4    1750.0 

1789 

8A.4,?) 

17A1 

40.9 

I'm 

75.4 

1754 

33.4 

ATsn 

46.1 

1753 

«3.1(?) 

1794 

54.7(?) 

175i 

73.8 

1 

1793 

40.7(?) 

1755 

6.0 

1735,7; 

17)H 

43.9 

175() 

8.8 

17l»5 

16.5 

1757 

30.4 

1 

1796 

9.4 

175S 

38.3(T) 

1 

17t>7 

5.6 

1759 

48.6(T)  1 

1798 

4.8 

1798.5 

17U0 

48.9    ' 

1799 

5.9 

17(il 

75.0    1761.5 

1800 

16.1 

n^ 

50.6 

1801 

30.9(T) 

1703 

37.4 

1804 

38„'J(?) 

17U4 

34.5 

1803 

fl0.0(?) 
70.0(?) 

1765 

43.0 

1804 

1804.0 

1706 

17.5(?) 

1766.5 

1805 

5tMH?) 

1767 

83.6 

i 

1806 

30.0(?i 

1768 

54.4 

1 

1807 

10,0(?) 

1769 

85.7 

1808 

4.4 

ino 

7\».4   mo.o 

1809 

0.8 

1771 

73.4 

' 

1810 

0.0 

1810.5 

1774 

49.4 

18U 

0.9 

1773 

»K8 

1814 

5.4 

1774 

47.6(?) 

1813 

73.7 

1775 

27.5        1775.8 

1814 

40.0(?) 
35.0(?) 

1776 

85.4.?) 

1 

1 

1815 

1777 

63.0   ; 

1816 

45.5 

1816.8 

1778 

94.8   1 

\ 

1817 

43.5 

1779 

99.4    1779.5 

1 

1818 

84.1 

17H0 

74.6(?) 

1819 

44.5 

1781 

67.7 

1840 

8.9 

1784 

3.'),4?)  1 

. 

1841 

4.3 

1783 

44, 5(?) 

1844 

4.9 

1784 

4.4(?) 

1784.8 

1843 

1.3 

1843.4 

1785 

18.3 

1844 

6.7 

1786 

60.8 

1845 

17.4 

1787 

94.8 

(6.)  The  388-i>ay  Pdri'od.— Prof.  Wolf,  after  carefully  discussing  his 
own  and  Schwabe' s  observations,  claims  to  have  discovered  two  or  three 
minor  periods  of  solar  activity.     **By  projecting  all  the  results  in  a  con- 


I 


1889.] 


97 


[Kirkwood. 


tinuous  curve,  he  finds  in  it  a  series  of  small  undulations  succeeding  each 
other  at  an  average  interval  of  7.65  months,'**  or  233  days. 

(7.)  The  21-Day  Period, — The  same  astronomer  thinks  he  has  detected 
a  short  period  of  variation  corresponding  to  the  sun's  time  of  rotation 
with  respect  to  the  earth,  or  about  27  days. 

(8.)  Tlie  ^Sir-Day  Period* — De  La  Rue,  Stewart  and  LcBwy,  have  found 
a  period  varying  between  18  and  20  months ;  the  mean  being  about  584 
days.f  Other  periods  of  maxima  and  minima  will  probably  be  detected ; 
but  those  we  have  enumerated  are  perhaps  the  only  ones  sufficiently  well 
established  to  justify  any  attempt  at  explanation. 

§  //. — Discussion  of  the  Phenomena, 

(9.)  That  the  solar  spots  are  produced  in  some  way  by  the  planetary 
disturbance  of  the  photosphere,  is  now  generally  admitted.  As  yet, 
however,  the  manner  in  which  this  influence  is  exerted,  can  be  little  more 
than  matter  of  conjectui'e.  If  the  action  is  analogous  to  that  of  the  moon 
on  the  earth,  the  relative  disturbing  power  of  the  different  members  of 
the  system  will  be  as  follows : 

TABLE  IIL 
Helatiye  Influence  op  the  Planets  on  the  Sun's  Surface. 


Name, 

MM8. 

In  Aph. 

At  M.  Dist, 

In  Perth. 

Mercury 

Venus 
Earth 

7777*7^7    <Leverrler)^ 

S147fl0 

63 
102 
203 

95 

111 
180 
207 
100 

219 
355 
211 
105 

Mars 

Jupiter 

Saturn 

Uranus 

Neptune 

tcVt 

S  4^9  ft 

ttHtf 

2 

194 
8 
0 
0 

3 

214 

10 

0 

0 

4 

236 

12 

0 

0 

This  table  is  derived  from  the  formula 

d  =  -   , 
a' 

where  d  represents  the  disturbing  power  of  a  planet,  m,  its  mass, 
and       a,  its  distance. 

(10.)  The  connection  between  the  number  of  sun-spots  and  the  posi- 
tions of  the  planets  was  noticed  by  Wolf  as  long  since  as  1858.  In  the 
Comptes  Eendus,  for  January,  1859,  he  published  a  formula  in  which  the 
number  of  sun-spots  was  made  to  depend  on  the  different  configurations 
of  Yenus,  the  Earth,  Jupiter  and  Saturn.  In  the  learned  and  interesting 
memoir — previously  referred  to— of  De  La  Rue,  Stewart  and  Lcewy,  the 
causal  connection  between  the  positions  of  Venus  and  Jupiter  and  the 
behaviour  of  sun-spots  seems  to  be  clearly  established.    Professor  Wil- 

♦  sir  John  Herschel,  Quart.  Jour.  Scl.,  Vol.  I.,  p.  228,  April,  1864. 
t  Am.  Joum.  of  Scl.  and  Arts,  for  March,  1867. 
A.  P.  S. — VOL.  XI — M 
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liam  A.  Norton,  of  Yale  College,  in  his  '< Treatise*  on  Astronomy,**  pp. 
434 — 436,  presents  a  brief  but  valuable  discussion  of  the  same  subject. 
An  inspection,  however,  of  Table  III.,  shows  that  writers  generally  have 
given  undue  weight  to  Saturn's  influence.  Again,  altliough  Mercury's 
action  at  aphelion  is  but  feeble,  and  even  at  his  mean  distance,  less  than 
that  of  Venus  or  Jupiter,  his  perturbing  power  at  perihelion  is  the 
greatest  of  all  planets — a  fact  which  certainly  demands  consideration  in 
any  theory  which  refers  the  origin  of  solar  spots  to  planetary  agency. 
In  sliort,  after  giving  the  subject  much  study  and  attention,  I  deem  it 
impossible,  with  the  numbers  given  in  table  III.,  ami  without  the  intro^ 
duetion  of  any  modifying  cau^  to  establish  a  general  corraspondence 
between  tlie  differant  sun-spot  periods  and  those  of  regularly  recuniug 
planetary  configurations. 

(11.)  But  the  hypotliesis  that  a  particular  portion  of  tlie  sun's  surface 
is  more  favorable  to  spot  formation — or,  in  other  words,  more  susceptible 
to  planetary  influence— than  otliers,  will,  it  is  believed,  obviate  all  difli- 
culty.  Is  there,  then,  any  independent  probability  of  tlie  trutli  of  tliis 
hypothesis?  It  is  well  known  that  the  formation  of  spots  occura  chieHy 
between  particular  parallels  of  latiiudey  and  that  the  numbers  are  greater 
in  the  northern  than  in  the  southern  hemisphere.  It  seems,  tlierofore,  at 
least  not  improbable  that  a  like  difterence  may  exist  in  regard  to  longi- 
tude.  ''Sdnimering  directs  attention  to  the  fact,  that  thera  are  certain 
meridian  belts  on  the  sun's  disk,  in  which  he  had  never  observed  a  solar- 
spot  for  many  years  together."*  Buys-Ballot,  of  Utrecht,  has  found, 
from  an  elaborate  discussion  of  a  great  number  of  meteorological  ob- 
servations, that  there  is  a  sliort  (leriod  of  variation  in  the  amount  of  solar 
heat  received  by  our  planet ;  the  period  from  maximum  to  maximum 
coinciding,  at  least  approximately,  witli  tliat  of  the  smi's  rotation  witli 
respect  to  the  earth.  Sir  William  Ilerschel  also  believed  tliat  one  side 
of  the  sun,  on  account  of  some  peculiarity  in  its  physical  constitution, 
was  less  adapted  to  radiate  light  and  heat  than  tlie  other. 

(13.)  On  the  hypothesis  which  we  have  ventured  to  suggest,  tlie  sun- 
spot  period  would  be  equal  to  tlie  iiitervsU  between  two  coi\j unctions  of 
the  disturbing  planets  on  tlie  heliographic  meridian  (designated  by  M)  of 
that  part  of  the  surface  most  susceptible  to  their  influence.  It  would 
depend,  therefore,  on  the  ratio  of  the  sun's  period  of  rotation  to  tlie  inter- 
val between  two  consecutive  coi^junctions  of  such  planets.  Or,  as  Mer- 
cury's influence  is  extremely  variable,  a  maximum  would  be  produced 
by  this  planet's  perihelion  passage,  when  tlie  most  susceptible  part  of  the 
sun's  surface  had  the  same,  or  nearly  the  same,  heliocentric  longitude. 
In  order,  then,  to  test  tliis  hypotliesis,  we  must  first  inquire  what  is  the 
most  probable  period  of  tlie  sun's  rotation  ? 

(13.)  On  account  of  the  pr^jMr  motion  of  tlie  solar  spots,  tlie  time  of 
tlie  sun's  rotation  as  determined  by  their  apparent  motion  across  the 
disk,  varies  trom  about  25  to  20  days.     The  proper  motion  of  the  spots 
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*  HumboUtt'd  Cosmos,  Vol.  IV.,  p.  378. 
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has  recently  been  discussed  with  great  labor  and  ability  by  Professor 
Sparer,  of  Anclam,  and  Mr.  Carringtou,  of  England,  who  have  sho¥m 
conclusively  that  the  rapidity  of  movement  varies  regularly  with  the  lati- 
tude. The  equatorial  portions  have  the  greatest  angular  velocity;  in 
other  woixls,  the  proper  motion  of  the  spots  is  in  a  direction  contrary  to 
that  of  the  sun's  rotation.  The  formula  by  which  the  astronomers  named 
express  the  law  for  the  dependence  of  the  sun's  apparent  period  of  rota- 
tion on  the  latitude  are  as  follows  : 

According  to  Carrington,  c  =  865'  — 165'  «tn  J  J     .        .        .        (I) 

**  **  Spoerer,        S  =  16.'»8475  ■-  3°.3812  sin  (4in3'  +  2,).  (2) 

where  $  is.  the  arc  described  in  a  solar  day.  The  true  time  of  rotation  is 
supposed  to  be  that  indicated  by  an  equatorial  spot ;  and  on  this  assump- 
tion, (1)  gives 

P  =  24.<i9711  =  24'J  23^  18«»  23« (3) 

or,  (3)  gives 

P  =  UMIUI  =  24d  W^  59m  0«  ......        (4) 

The  true  value  is  probably  between  the  results  here  given. 

(14.)  But  will  this  modifying  element  in  the  theory  of  planetary  action 
afford  a  satisfactory  explanation  of  the  periodic  recurrence  of  maxima 
and  minima  of  solar  spots  ?    Let  us  consider. 

(a.)    Tf^e  11- Year  Cycle, — The  anomalistic  period  of  Mercury  is  87. ^ 
9702,  and 

87.<»9702  X  46  =.  4046.<»6292  =  ll.y077  =  Ti        ....        (5) 

This  is  very  nearly  equal  to  Wolfs  value  of  the  cycle,  and  agrees  at 
least  equally  well  with  recorded  facts.*    Again, 


-^  =   24.d  82594  =  24d  191^  49^  21» 
loo 


(«) 


which  is  nearly  a  mean  between  Spuerer's  and  Carrington' s  values  of  the 
sun's  period  of  rotation.  With  this,  therefore,  as  the  time  of  the  sun's 
axial  revolution,  we  have  46  times  the  period  of  Mercury— equal  to  163 
times  that  of  the  sun's  rotation.  The  recurrence  of  maxima  at  mean 
intervals  of  11.077  years  would  thus  be  accounted  for.f  Again,  the 
epochs  at  which  sun-spots  were  seen  before  the  invention  of  the  telescope 
may  be  presumed,  with  much  probability,  to  have  been  nearly  co-incident 
with  the  maxima  epochs  of  Schwabe's  cycle.     Now,  it  is  a  remarkable 

*  The  following  astronomical  cycles  are  also  nearly  equal  to  this  period 
of  variation : 


1.  18  periods  of  Venus  =11. 074y. 

2.  35  syn.  per.  of  Mer.=:l  1.104 

3.  1  period  of  Jupiter. rrll. 860 


4.  17<i=11.030y 

5.  28<a— 11.082 

6.  45t,r=:11.063, 


where  <i=^the  syn.  per.  of  Venus  with  respect  to  Jupiter ;  t^—sjn,  per.  of 
Mercury  with  respect  to  Venus ;  and  t,3ithat  of  Mercury  with  respect  to 
Jupiter. 

t  It  l8  not  probable  that  Mercury  Is  on  the  meridian  M  precisely  at  the  epoch  of  perihelion 
paaaage.  It  is  only  necessary  to  suppose  this  coincidence  to  occur  when  the  planet  is  near  the 
perihelion  point.  Xven  at  the  distance  or20O  the  diminution  of  the  disturbing  power  would  be 
extremely  small. 
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1750.0 
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4  that  ftU  of  ttioao  dntps  fclvpn  In  Art.  (II.  pswpt  )*rlmp(i  Hio  last,  b*r- 
iniHt  wtth  the  viJuo  which  ne  have  lutopU^  for  Aohwnbo's  |kort<»d  of 
riatioii.    ThUH, 

From  831,  A.U.  to  1800,  wo  have  180  )H<ri<Kla  »(  11.073  fyenrs  enrli. 
I         "  11.045 

1         ■'  11.008 

t         "  11.109 

I         "  10.888 

I         "  11.034 

11.387C.') 
11.386 
10.500 

fhe  VRriabiUtj  of  the  iMTiod  wilt  bo  horcnl^or  nnnddcnxl. 
b.)   Wnlft  CgtU  of  60-57  IVcrr*.— Tlie  Bj-iUMlio  n'volutiuii  of  Men-ury 
Il5-'i:(7748,  and 

113.'' 87748  X  177      205I0.'"3181W  -  SO-' 16324  .  T,  .         (7) 

In  tliia  j>eri<Ml  the  Unu  of  conjunct  ion  of  Mercury  and  thu  curtli 
vwc«s  50.15334  nvulutlons.    Kuw, 

.Ji,-:4-^-"  ""•«'"'■  *>■'»•      •■■•(') 

This  value  of  the  i>un'ii|«ri<,Hlof  ixitnllondlflpmfron)  that  In  (0)  hyonly 
wcoiids.  Adoptin^c  It,  Uieivfort-,  wv  llnd  that  Mercury  and  tite  oorth 
11  bo  in  conjunction  on  the  Mune  lieliographio  niuridiiui  at  rvf^lurly 
inrring  c<|>oclis  of  56  years  and  SO  dayt. 

[t.)  Th$  383-Aiy  Prrind. — The  nuwn  Interval  between  the  oonaccutivo 
i^jnnctionB  of  Venus  and  Jnpitor  in  S^O  'OUJ.  Tho  oiono  agreement  of 
Dse  poriodi,  loaves  little  room  to  doubt  tlmt  tlio  latter  iH  tho  truo  iH'riod 
B|H)t  variation. 

[d.)  TA*  37-Aiy  iVrfnrf.— TIds  Is  nt  onco  satiafartorliy  accnuntod  for 
tho  hyl>oUieiiiii  pi«)iared  in  Art  ^11). 

(«.)  Thf.  n84-/)(ry  /Vnml.— The  identity  of  thlB  iwriml  witli  that  of  the 
nodio  revolution  of  Vcnna  )ihi>  nlroady  Ix'cii  ludieiitetl  by  l)e  La  Hue, 
Bwart  and  Lwwy. 

(15.)  It  would  Iw  easy  to  ixiiiit  out  tlieorettcftlly  other  iKrinds  of  rtain- 
in,  which  an  exnct  discussion  of  obnen'utinns  would  prolwlily  nuitirm. 
will  lie  obviouB,  liowever,  that  thu  ActulU  phenomena  inust  Iw  ex- 
odingly  coniplicHted.  Tlio  fcrvnt  ecccnti-icity  of  Horenry'a  urbit;  tlie 
er~varying  confiKiirntiona  of  the  disturbing  pbinets ;  tho  proliahly 
lequal  susceptibility  of  dlffeivnt  imrta  of  the  sun'o  surface  to  their 
fluouce;  combined,  perhaps,  witli  other  CAUses,  but  imperfectly  undor- 
>nd,  must  render  the  iMmiilete  diseusHiou  of  tlie  phenomena  liotli 
^roee  and  difflcult.  Tlio  sulyoct,  in  short,  presents  a  new  and  interest- 
g  department  of  tlie  theory  of  )ienurbationa. 

(IS.)  A  careful  insiK-ction  of  btbles  I.  and  II.  will  imUcato  that 
hwabe's  cycle  is  liable  to  considerable  variation,  Utth  in  dnmlion  and 
tensity.  Tlio  e|iochs  of  (crentest  disturlianee  wi>n<  18il7  and  1848,  when 
e  number  of  spots  was  about  30  per  cunt.  grvHtur  than  in  WM  and  liMO. 
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The  obsenrations  of  recent  years  seem  to  render  it  probable,  moreover, 
that  the  epoch  of  extraordinary  activity  is  passing  away.  The  number 
of  new  groups  in  1867  was  less  than  in  any  other  year  since  the  com- 
mencement of  Schwabe's  observations ;  while  the  whole  number  counted 
during  the  11  years  from  1857  to  1867  inclusive,  as  compared  with  that  of 
the  11  years  immediately  preceding,  was  as  1483  to  1715. 

(17.)  The  Great  Irregularity  of  the  11-Tear  Cycle  from  1828  to  I860.— 
Mercury  was  in  perihelion  about  1838.277,  and  this  was  probably  the 
maximum  epoch  depending  on  Mercury  aXone.  But  the  observed  epoch  of 
greatest  disturbance  was  about  1837.2.  Let  us,  then,  inquire  whether 
any  configuration  of  the  disturbing  planets  will  account  for  this  marked 
deviation  from  regularity. 

Mercury  and  Venus  had  the  same  mean  longitude  (343°)  near  the  1st  of 
April,  1837,  or,  about  1837.247*,  when  Mercury  was  at  less  than  its  mean 
distance  from  the  sun.  K  this  conjunction  occurred  on,  or  very  near,  the 
solar  meridian  M,  an  extraordinary  disturbance  of  the  photosphere  would 
evidently  result.  Now,  the  interval  from  1837.247  to  1838.277  was 
376.^2075,  during  which  time  the  sun  would  have  performed  15  erUire 
rotations ;  also  the  arc  between  longitude  343°  and  75°,  (that  of  Mercury's 
perihelion, )  is  92°.  The  daily  motion  of  Mercury,  moreover,  when  nearest 
the  sun  is  about  5°.  If^  then,  the  conjunction  of  1837.247  occurred  over 
the  solar  meridian  M,  and  if  we  represent  by  t  the  number  of  days  from 
1838.277  till  Mercury  was  on  the  same  solar  meridian,  we  shall  have, 
taking  the  sun's  period  of  rotation  as  adopted  in   (6) 

376.2075  ^  ,  24.826 (9) 

360 
whence  <  —  3.<J  8  -u,  and  5°  y  f  —  19°  -f (10) 

Hence  the  longitude  of  Mercury  when  on  the  solar  meridian  M  in  1838, 
and  at  other  recent  maximum  epochs,  was  94°,  or  19°  from  the  perihelion. 
Again,  the  interval  between  two  consecutive  conjunctions  of  Mercury  and 
Venus  is  144^1.5651,  and 

144.d  5651  X  28  =  4047.^  8228, 
exceeding  the  period  of  163  solar  rotations  by  l.dl9.  It  is  easy  to  see, 
therefore,  that  when  the  mean  longitudes  of  the  planets  were  the  same 
(about  348°)  in  1848.328,  the  ecliptical  longitude  of  the  solar  meridian  M 
was  12°  in  advance,  and  that  the  disturbing  effect  would  consequently  be 
diminished,  although  still  sufficient  to  fix  the  maximum  in  1848  instead 
of  1849.  In  like  manner  the  further  decrease  of  solar  activity  in  1859 — 60, 
as  well  as  the  observed  increase  from  1828  to  1837,  is  readily  accounted 
for. 

(18.)  Mercury  and  the  earth  had  the  same  mean  longitude,  0°,  ±  about 
1837.726. 

Mercury  and  Venus,  "  "    343°  i    " 

1837.247. 

*  This  is  not  the  precise  epoch  of  conjUDction ;  we  may  adopt  it,  faowerer.  without  material  error. 
It  maj  he  remarked  that  a  great  distarbance  of  the  pfaotospliere  woald  also  be  prodnced  by  the 
passage  of  the  planets  raaxmae^f  over  the  meridian  M ,  sborUy  &/orv  the  time  of  actual  cos- 
Jnnctlon. 
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Tho  intorval  between  tlioso  epochs  was  174.'i05.    Ilonco  if  Uiose  con- 
junctions occuriTcl  on  tho  sohir  meridian  M,  tho  sun,  during  the  interval, 
must  have  i)erformod  7.047  revolutions.    Now, 
174.'»05 

-  7.047     -  ="•"  ^'"^ 
the  same  value  of  the  sun's  period  of  rotation  as  was  found  in  (6).    The 
harmony  of  these  results  aftbrds  a  striking  conilrmation  of  the  proposed 
hy|)otheHis. 

(19.)  We  have  given  a  very  imperfect  discussion  of  the  spot-cycles  due 
to  the  disturbing  efleot  of  Mercury,  Venus,  and  the  earth.  These  results 
must  lie  matenally  modified  by  Jupiter,  whose  disturbing  intiuence  has 
not  yet  Iwen  considered.  It  is  not  too  much  to  hojie  that  by  moans  of  a 
more  exact  analysis,  in  which  the  action  of  each  of  the  planets,  Mei*cury, 
Venus,  the  eartli,  and  Jupiter  shall  Iw  taken  into  account,  the  condition 
of  the  Bun^s  surface  may  be  predicted  with  as  much  certainty  as  the 
ebbing  and  flowing  of  tlie  tides  at  any  particular  locality  on  tlie  suiface 
of  our  planet. 

(20.)  An  easy  calculation  will  show  that  the  greatest  tide  produced  in 
the  sun's  photosphera  by  any  single  planet  must  be  loss  than  an  inch  in 
height.  Tho  actual  disturl>ance,  therefore,  is  certainly  much  greater 
than  might  reasonably  have  lieen  exi>ectod  from  a  cause  apparently  so 
insigniticunt.  It  is  conceivable,  however,  that  the  physical  constitution 
of  the  fluids  forming  tlie  luminous  surface  may  be  such  tliat  a  very  slight 
impulse  may  be  sufticient  to  create  a  ruptuit),  and  tlms  occasion  the  phe* 
nomena  observed. 

(31.)  Tho  forogoing  discussion  Justifies,  we  think,  tho  following  con- 
clusiiHis : 

1.  A  connection  l)etween  the  behaviour  of  sun-spots  and  the  configura- 
tions of  (HM'Uvin  planets  has  been  placed  beyond  reasonable  doubt. 

9,  Tiio  theory,  however,  of  spot  fonnation  by  planetary  infiuenoe  ia 
encumU'ixMl  with  anomalies  and  even  inconsistencies,  unless  we  admit 
tho  ci>-operation  of  a  nuxiifying  cause. 

8.  Tho  hypothesis  that  a  particular  part  of  the  solar  surface  is  more 
susceptible  tlnui  others  to  planetary  disturbance  is  rendoix)d  probable  by 
tho  observations  of  diftorent  astronomers. 

4.  Tlie  11 -year  cycle  of  spot- variation  is  mtunly  dependent  on  tlie 
influence  of  Mercury, 

5.  Tlie  marked  irregularity  of  this  perioii  fVom  1822  to  1807,  is  in  a 
great  measui*e  duo  to  the  disturbing  action  of  Venus. 

0.  Wolfs  5(Uyear  cycle  is  dotonnined  by  tlio  joint  action  of  Mercury 
and  the  eai*th.    And, 

Finally,  th^  hjfpotheuM  propo9e(l  accounU^  as  tcd  7m ve  $e«)^  for  all  t?i$  welt 
df^fti^d  cifcles  of  ipot-cariatioM, 

Bloomington,  Indiana,  Afarc?^  15<A,  1800. 
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COSMICAL  RELATIONS  OF  LIGHT  TO  GRAVITY. 

Bt  Punt  Earlb  Chase. 

Prof.  Kirkwood's  very  interesting  presentation  of  the  evidence  which 
indicates  special  lines  of  disturbance  on  the  Sun's  surface,  furnishes  a  new 
analogy  to  guide  the  reseai'ches  of  investigators.  The  well  known  de- 
pendence of  one  class  of  magnetic  fluctuations  on  the  position  of  ocean 
meridians,  strengthens  his  hypothesis  of  similar  meridians  beneath  the 
solar  photosphere*  which  may  possibly  be  detected  by  spectroscopic  ob- 
servations, while  the  coincidence  of  luminous,  magnetic,  and  gravitating 
lines  encourages  renewed  effoi'ts  to  trace  out  the  fundamental  harmonies 
of  our  planetary  system. 

Wheatstone's  experiments  have  been  generally  regarded  as  proving 
that  the  velocity  of  electricity  is  greater  than  that  of  light.  But  the  out- 
break of  the  solar  spot  recorded  by  Sir  John  Herschel,  and  the  simulta- 
neous agitation  of  the  magnetic  needles  at  Kew  and  elsewhere,  render  it 
probable  that  electrical  action  is  sometimes,  if  not  always,  transmitted 
with  precisely  the  same  velocity  as  light.  May  it  not  be  that  the  induc- 
tion between  the  successive  coils  of  a  wire,  however  widely  they  may  be 
separated,  produces  a  spark  before  the  electric  current  has  traversed  the 
whole  extent  of  the  wire?  Or,  if  the  wire  were  transparent,  is  there  any 
reason  for  supposing  that  it  would  transmit  a  wave  of  light  less  rapidly 
than  one  of  electricity? 

The  analogies  to  which  attention  has  been  called  by  numerous  ob- 
servers, between  phenomena  which  are  dependent  upon  various  forms  of 
force,  may  be  supplemented  by  relations,  no  less  curious  and  interesting, 
of  light  to  cosmical  gravitation,  some  of  which  are  shown  in  tlie  follow- 
ing equations.  They  appear  to  open  a  new  field  for  inquiry,  in  which 
analysts  may,  perhaps,  find  profitable  employment. 

Let  the  sun  and  planets  be  denoted  by  the  following  subscript  figures. 
Oil  Sa*   93?  ©*;  %&\  inner  asteroid^;  mean  asteroid^;  superior  asteroid^,; 

Let  h  be  the  modulus  of  solar  light,  on  the  hypothesis  that  the  luminif- 
erous  tether  is  an  indefinitely  elastic,  material  medium,  and  that,  therefore, 

A  =   — ,  w  denoting  the  velocity  of  light. 

V  =--=  velocity,  and  T  =  time  of  theoretical  planetary  revolution  at  the 
surface  of  the  sun,  or  of  a  planet. 
Vn  =  velocity,  and  tn  =  time,  of  axial  rotation  of  n 
r  =  radius 
m  =z  mass 
d  =  mean  distance  from  sun 

T  =  centre  of  gyration  =^  Vi 


*    See  also  Hensballon  6   of  9 )    ?>   aDd  ^  with  same  face  of  aun.    Cjamoa,  xvlt.,  Nov. 
iseo.  p.  573. 
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*  ..  1  +  orbital  oxcentrlcitf 

i'  -  ^tctiT»  iiiertift  of  votution  ^  moment  of  Inertia  dividod  by  time  of 
r«valution  ^  m  y'T"  Then 

1.  '.  -  =*  -    (^\K:  j,l,  -  «.  .„d  ,  .  3,,  I'l  -  ?  .  ?». .  5!r>i' 

u        \gj  «4t(r 

a.  ?»  =    (--y  ---of  Btber 


t-(^) 


<*. 


-r,         V  ra,  / 


'  3  {'d,  —  r<t,) 


I'a  4  -  ^ 

r<k-<k 

W;- 

(^;)' 

".■  1,.  ...... 

)  " 

3rd. 

10.  11  _  "^      '^  X   "= 

The  motion  of  the  nir  In  tlio  eartli's  annual  revolution  and  <la[ly  rotation, 
I  slightly  nndulatory,  but  haixlly  perceptibly  difTeriiig  ri'oni  a  regular 
llipse.  ■  Its  motions  are  controlled,  mainly  by  solar,  and  subordiiiatoly  by 
arreatrial  forco,  tlie  former  giving  a  motion  of  03.8,  and  a  moment  of  in. 
rtia  of  543,000,CNX)  times  the  latt«r.  AccoitliuE  to  Marnotte'a  lav,  tbe 
pecilic  gravity  of  tlie  atmoapliere  should  be  detennined  by  tlie  coiuolned 
ressure  of  solar  and  tcrreatrinl  gravity.  The  liquid  and  solid  portions  of 
lie  earth,  however,  »)«  not  subjcot  to  Muiriotto's  Law. 

In  any  fluid  which  is  simultaneously  alTected  by  two  attracting 
lasses,  e.  g:  by  the  earth  and  tlio  sun,  it  would  soeni  that  two  systems  of 
'nves  should  be  generated,  moving  with  velocities  «,  v'  suuh  that  c  ^ 
'i~^     v>  —  i-'a'ffW 

But  if  the  Huid  is  on  the  eai-th's  surface,  A  —  A',  while  at  the  centres  of 
>rce,  p  :  s'  ::«»:«»'. 
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In  the  orbital  motion  the  pressure  of  solar  force  is  nearly  constant,  but 
terrestrial  gravity  tends  to  maintain  the  atmosphere  at  a  uniform  level, 
or  in  a  constant  volume .  Now  the  kinetic  energy  under  constant  pres- 
sure :  that  under  constant  volume  :  :  1 .421  : 1,   or  very  nearly  :  :  ^  2:1. 

M.  Treves  found  that  the  number  of  oscillations  in  a  tuning  fork  was 
increased  gf^  by  magnetizing  the  fork.  Farther  experiments  ai'e  desir- 
able to  determine  whether  his  result  may  be  accepted  as  a  general  one, 
but  it  may  be  temporaiily  regarded  as  curiously  coincident  with  our 
hypothetical  case  in  which 


17. 

18. 
ture) 

19. 
20. 


V  2m   :  V  w* 
817: 1  : :  ^  ^m^  :  v  m^ 

V  2m|  :  \'m^  :  :  sp.  gr.  water  :  sp.  gr.  air  (at  mean  tempera- 
(2wi)*:  (  W4  y  :^i  ig, 

21.  The  inertia  of  the  air  which  is  retarded  by  the  thermal  and 

tidal  '* brakes**  appears  to  be  overcome  and  the  wave-equilibrium  re- 
stored, after  g^  has  acted  for  a  sufficient  time  to  give  Y^, 

(vearlv  \  ^ 

—  barometric  range  j   at  St.  Helena  x  5^4  ^«  * 

—  —  /^i\* 

2,  2w,X(^)«  :  \m^  i:gii9i^y-j) 

Mean  vel.  of  sound  =  mean  vel.  of  air. 

If  ^  be  divided  in  proportion  to  the  ♦  of  the  several  planets, 


23. 

24. 
26. 


Jupiter's  proportion  will  be  j\  of  1125.84  =  692.88,  and  692.83  x  Vj  =  u. 
It  may  be  desirable  to  modify  some  of  these  equations  by  considerations 
connected  with  centrifugal  force.     The  closeness  of  tlie  principal  analo- 
gies may  be  illustrated  by  a  few  examples,  in  which  I  assume  the  following 

values  as  a  basis  of  comparison :    A       =  1.449662;  /  Vi     5.630334  .-.  Xh 

mi 

11.302517 ;— and  Newcomb's  estimates,  ^    =-  326,800;  d^  -  92,380,000 ;  « 

m^ 

=-  185,600. 

Sporer.  Faye,    CarrhiKton.    Kirkwood.    Theory.       Mean. 

1.       ti  -  24.62447  dy.    25.074?2  (ly.    24.9711  dy.    24.82594  dy    25.0297  dy.    24.9052  dy. 
.*.  u  =  188,697  ni.        185,267  m.      186,035  m.      187.123  m.      185,000  m.      186,528  in. 

Theoretical.  Assumed. 

d„        30.070552  h       ,^^  „„^  ...... 

.\   -  =  468,770  465,604. 


3. 
4. 


*ii 


^T 


•3870984 
=  682.3516 


\^J   =3.1416 

»4 


8.158. 
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! 


rf„      80.07or.n8 


,"      3,1418  3,1B24. 

'  —  2)a,89S  218,U8. 

17-             JJ    -        917                       .-.  ^'  _S:'.1,7.10  82fl,800. 

If.           Menn  s.  (t. -*". "  —  S07.4nt  .■.  "*'  3i1.S80  326,000. 

IB.  (2  >  828,800)'— 2H.43         .-.  ?1  _   28.48  28.108. 

Bi 

20.  2ff.(,   V    '■       18.7  m.         .-.  V,       18.7  18.4. 

21.  ^,  V  .10}  .  60      ]8.3:e  m.       .-.  V,       IS.itTO       18.4. 

22.  ("087  )    ^?''*         0-',:lllI,«10ni.  .■.(!,  — 02,3(11,000    03,H8O,0O0. 
■-'4.  ^-.^-'^--Ji^  _  1IU*.B7  ft.      .-.  vel.  _  11I2.B7        1118,001 

2.1.  602.88  V I    .  187.710  m.  ,-,  ti  —  187.7.W  18.1,000. 

20.  Tht'cnrtli'N  [iroportiun  wmiUl  tin  .0008fl3nf  112.').84      .07,  and 

97  \  ^1         *"  nuiHsnftiiin 

t,         H    ^    maHH  «f  iiliiiu'U 
37.  .97  >.  a  y,  T,      u. 

Tlio  fdllowlng  OHtiniRtoK  o(  the  Min'n  mBBB  nnd  (tistniico,  and  tlie  vcloy- 
ity  of  llglit,  are  derived  from  the  forc^iiuK  equations  : 


Ki niHxa  a^a.iK      sin.tMt      ui.»«     aiyian     aw.oio     a^K.tno     Ki.inn 

Suii'H.iiKiHiiro   wsjwt.too  <K,«ii,(inn  in.iMi.aua  nt,«io,mwi)9,3iii.i'mi).i.4.vi.unotii,n»i,oo(i 

Vel.urilslit  IW.II10       IM.SSO       irK.VM       Ir^A.WW       IM.MKi       IMi.Tlia       IN.uTO 

TliD  Htiuly  nf  gnH-oiiN  nioloruliir  motlonR  niny,  porlinjiH,  be  nid«il  Uy  the 
HnHlt)(;l(iH  of  liiniiliouH  vitirRtlniiH.  The  ei[iiHtliiii  v  —  g,  f,  kuoiiih  to  bu  nn 
lni|M>i'biiit  Olio.  A  Holitwry  planet  or  pavtii'le  wotild  iic<iuire  the  vcltH'ily 
(if  revolution  In  a  cii-culnr  orbit  in  j  of  tlie  time  of  rtfoluliiin,  but  the 
partii'iKH  of  the  hy[>otliuIi('al  ebiKtic  tluid  to  which  Iho  luuiinoiiH  viUralionit 
are  attribtited,  under  the  coiiitiiiied  prcssiu'o  off,  and  of  their  own  ndjn- 
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cent  pai*ticles,  do  not  acquire  the  oscillatory  velocity  of  light  until  .y, 
has  acted  for  ^  the  time  of  rotation.  Does  this  indicate  successive  vibra- 
tions in  the  directions  of  three  co-oixlinate  axes  ?  And  does  the  tidal  action 
of  the  planets  contribute  to  the  disturbance  from  which  the  vibrations 
originate?  The  sun-spot  theory,  and  equations  35,  26,  and  37,  favor 
such  a  hypothesis.     The  propoi*tionality  indicated  by  (1,) 

t*  :  f>i  :  :  flr,  <,«  :  2  TT  ri 
becomes  signiflc>ant«  if  we  consider  that  any  equatorial  pai1;icle  must 
move  through  the  distance  2  tt  r^  before  it  returns  to  the  same  relative 
position,  and  tliat  dunng  the  entire  series  of  disturbances,  through  which 
it  passes  in  the  interval,  Qi  is  exerting  an  energy,  tlie  resultant  of  which 
is  equivalent  to  a  fall  of  ^|  <i*. 


BORING  RECORDS  FROM  THE  ANTHRACITE  BASIN. 

By  Mr.  P.  W*.  Shka^er. 
Record  of  Lower  Boring,    Nassau  Shaft,     One  mile  nortJi  of  Scranton, 


From  Surface  below  R,  Road, 

8' 

3" 

Rock, 

3' 

0" 

11'    3" 

Coal, 

1'    0" 

Rock, 

1' 

3" 

Sandy  Gravel, 

4' 

7" 

Slate, 

6" 

Rock, 

1' 

3" 

Slate, 

30' 

3" 

Sand  Stone, 

8' 

4" 

Light  Slate, 

4' 

6" 

Dark  Slate, 

4" 

89'  10" 

Coal, 

2'    6" 

Dark  Slate, 

7' 

4" 

Haixi  Rock, 

6" 

Dark  Slate, 

2' 

1" 

9'  11" 

Coal, 

3'    0" 

Slate, 

8" 

< 

Coal, 

1'    0" 

4'   8" 

Slato, 

3' 

1" 

Slate,  (haixl  bands,) 

V 

11" 

Hard  Rock, 

3' 

6" 

Slate,  (hard  bands,) 

20' 

8" 

Dark  Hai-d  Rock, 

7' 

1" 

Dark  Slate, 

10' 

6" 

44'    9" 

Coal,  pure, 

8'    4" 

Coal,  bony. 

3" 

Coal,  good. 

6" 

Coal,  bony, 

6" 

Coal,  good. 

11" 

10'    6" 

Hard  Rock, 

1' 

4" 

128'    7" 


iwrpr.l  l"**                                                  [April  t. 

The  nbnve  is  (Voin  the  joiinml  kept  by  Win.  BaiTymiin,  reported  to 
r.  P.  W.  Shourer,  Eng.  MJnuH,  PnttiiviUe,  in  I8ST.  Roc-ka  dip  goally 
nith. 

(word  (»/  t'l'pfr  Jinring.      N<iMim   Coal   Vomfinng.      On»  mite  nrirlh  of 
H«ranUin,  I'a. 

From  Burfai^,  IB' 00" 

Hock,  12'    7"                                      88' 27" 

Ciial  iiiixp<l  with  SUto,  8'    0" 

l.iK)it  Kock,  21'    3" 

Dark  Banil,  6" 

Hard  Kwk,  14'    1"                                       «6' 10" 

Coal,  1'  00" 

8lAt«,  dark  notl,  I'    0" 

Slate,  dark,  I'    i" 

Kwk,  light,  12'    i" 

81aU',  <lark,  4'   0"                                       18*   6" 

Coal.  0" 

Bhiok  Slate,  S'   0" 

Ct-ntl  witliSUW.)  B" 

<'oal,  piirv,  8'    li"                    8'    0" 

Slat^,  dark,  hard,  10'   0" 

Hock,  9'    ft" 

81at«,  U'   0"                                       80'    B" 

Coal,  V    9" 

8hit«,  (hard  bamU,)  !i'    3" 

Hock,  1'   0" 

Sliiu-,  (hard  baiKlR.)  8'    8"                                       18'  11" 

Coal,  8'   8'- 

Slat«,  dark  hard,  12'    B" 

ttw-k,  light,  0'    8" 

Slat«,  (hard  banda,)  8'    0" 

Hock,  hnrd,  1'    3" 

Slate  ImiulR,  4'    8" 

Rlikto  anil  hard  bawls  1**'  10" 

Slate,  dark,  8'    7" 

Ho<!k.  bard,  8'    0" 

HiK-k,  light,  6'    B" 

Slate,  dftik,  0"                                        86'   4" 

Coal,  pure,  8'  0" 

Slate,  dark,  S'   6" 

Shite,  hard,  light,  1'    1" 

H,>ik,  Imnl,  8" 

llwk,  Imi^  light,  17'    8" 

8lHt«,  ilark,  1'    0"                                           SB*    8" 

Coal,  8'    8" 

fthit^',  dark,  1'   0" 

Slate,  bght,  8'    6"                                        7'    B" 
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Coal, 

1'    6" 

Slate,  light, 

8" 

Coal, 

1'    0" 

Slate,  black, 

6'  11" 

Slate,  (hard  bands,) 

8'    7" 

§late,  dark. 

3'    5" 

Rock,  light, 

6'    1" 

Slate,  dark. 

8'    8" 

Slate,  light, 

8'    6" 

Rock,  light. 

1'    0" 

Slate,  black. 

8'  11" 

Rock,  haixl. 

7" 

Slate,  black, 

1'    8" 

Coal, 

Slate, 

6" 

Rock,  hard. 

10" 

(measured 

2'    ft" 


47' 
10' 


4" 
8" 


MoTK.   Journal  kept  by  Mr.  Berrymau,  and  reported  to  Mr.  P.  W.  Sheafer,  In  1867. 

Swartz  Boring  above  Dunmorej  about  N.  78°  |E.  (7,000  feet)  from  the 


corners,  in  Dunmore,  near  Scranton. 
P.  W.  Sheafer. 

Eartli  from  Surface  down, 

Sand  Rock,  hard,  coai^se, 

Sand  Rock,  yellow, 
•       Coal, 

Sand  Rock  and  Slates, 

Blue  Rock,  hard. 

Slate, 
Coal, 

Slate, 

Sand  Rock, 

Blue  Rock,  hard, 

Slate, 
Coal, 

Slate, 

Blue  Rock,  hard 


By  Mr.  Stevenson,  Jan.  6, 1857,  to 


2' 

0" 

28' 

0" 

18' 

0" 

28' 

0" 

11' 

0" 

3' 

6" 

3' 

6" 

19' 

0" 

85' 

0" 

6' 

0" 

21' 

0" 

2' 

0" 

49' 

0" 

5' 

0" 

42' 

6" 

4' 

2" 

62' 

4' 


6" 
6" 


i 


190'    8" 


National  Anthracite  Company* i  Cross  Section, 

Top  Rock, 

Slate,  8" 

Bony  Coal,  2'  0" 

Top  Bench  of  worked  Coal, 

Middle  Bench  of  Coal, 

Bottom  Bench  of  Coal,         1'  6"        to 

Bony  Coal,  rough,  2'  0" 

Slate,  19'  0" 


6'    6" 

10" 

2'    0" 


f 11'  10" 
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Tolorftbly  Good  Top  SUte, 

To))  Bniich  of  goui)  Ciial,  4'  10"  k 

Slato,  8"  I  0'  1^" 

HotUim  Bumih  of  HoiikIi  Coni,  Oj"  J 

lie  BlK>vt>  l*awction  oftlio  twolwilaof  Coni  hi  Iho  LHL-kiiwniiuft  <'oiil 

In,  1}  mile*  wont  fh>m  Scranton,  ntrniHlied  by  the  bom*  luliioi'  to  I*. 

Shenfer,  Mai-cli  11,  1H.17.    Oponedby  two  drifU  on  tlio  Soiitii  Imiik  of 

Lackawanna,  whore  the  CohI  dipn  nbout  5'  Wont. 

hetw  OunI  wore  known  ns  tlm  B  and  1 1  foot  iMids. 


Stated  Mteting,  Ajiril  16,  1869. 

Present,  Mi(vciilci.'n  members. 

Dr.  George  B.  Woou,  PrcMidont,  in  the  Uhnir. 

^  letter  acccptinjc  mfiiilier«liip  was*  rwioived  iroin  J,  C. 
1,  dated  Bhic^khefttli  Park,  Miireli  22,  18(i0. 
jftters  ackiiowlitlj^ing  the  rivcipt  of  dijiloinas  of  meuiber- 
,)  wore  rwoived  from  John  'J'yiwlall,  dato<l  Ijoiidmi,  Miireh 
li,  and  from  11.  A.  Nowton,  dnted  Yale  College,  March  2d, 
D. 

lonntions  for  the  Library  were  received  fnuii  tlio  Knyal 
uleiiiy  ftud  Observatory  ut  Turin,  the  Geologieal  Sixiiety 
M,  noMsaiigo  at  Pnris,  the  R.  AMtronomieal  Society  and 
Quaritch  at  London,  llio  lioyal  S<X'iety  at  Kdinbur^Ii,  the 
llaiid  Society  of  Natural  Ilistwy,  tlie  Kcv.  J.  B.  Perry, 
Essex  Institute  and  Canibridjto  MiiHeiun,  the  tnlitors  of 
Journal  of  Medical  Stnenees,  Dr.  Isitac  Iiea,  J.  B.  Lipjiin- 
,  it  Co.,  and  the  Fairniount  Park  Coniniissioiiers  of  Pbiln- 
iliia. 

•rofossor  Sjieneer  V.  Bain.1,  of  Washington,  was  appointeJ 
)repftro  an  obituary  noliee  of  the  late  nienilx'r,  John  Casain, 
[.Philadelphia, 

'ho  Committee  to  which  was  wforred  additions  to  tho 
noir  of  Professor  Cope,  reported  in  favor  of  publication. 
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Professor  Cresson  introduced  the  subject  of  the  brilliant 
Aurora  Borealis  of  the  preceding  evening,  which  Dr.  Emer- 
son, Mr.  Price,  and  Mr.  Chase  described  as  seen  by  them. 

Mr.  Lesley  said  that  it  was  so  briUiant  and  roseate  at  Washington, 
D.  C,  that  the  fii*e  engines  were  taken  out ;  that  it  did  not  invade  the 
southern  half  of  the  heavens  to  any  extent;  but  that  he  obsex*ved  a 
brightly  illuminated  feather,  30°  or  40°  in  length  from  east  to  west,  float 
slowly  west-north-westwai*d,  some  little  distance  south  of  the  zenith, 
gradually  expanding  its  dimensions  but  scarcely  changing  its  form,  during 
half  an  hour.  Its  head  or  eastern  point  was,  when  first  seen,  say  40°  east 
of  the  meridian,  and  at  the  end  of  half  an  hour,  quite  that  distance  west 
of  the  meridian.  It  was  evidently  an  electrified  cirrus  cloud,  and  could 
no  doubt  have  been  watched  until  it  sank  to  the  horizon,  but  for  the  fact 
that  it  passed  lengthwise  directly  under  the  moon,  then  about  four  days 
old,  and  very  bright.  Castor  and  Pollux  shone  brightly  through  it^  as  it 
passed  beneath  them.  At  one  time  an  auroral  feather  shot  from  its 
northern  edge  and  streamed  along,  westward,  nearly  parallel  with  its 
noi*thern  edge,  continuing  brilliant  about  twenty  seconds.  Soon  after,  an 
electnc  spot  glowed  suddenly  in  its  centre  for  about  the  same  length  of 
time.  With  these  exceptions,  it  appeared  steadily  and  uniformly  illumi- 
nated. Mr.  Lesley  compared  it  with  the  triple  curtain  aurora  which  he 
saw  July  28d,  1862,  on  the  banks  of  the  Gulf  of  St.  Lawrence,  and 
described  in  the  Proceedings  of  the  Society,  Vol.  IX,  page  60. 

Dr.  Emerson  called  the  attention  of  the  Society  to  the  Bob- 
bins' process  for  preserving  wood  from  mould  and  decay  by 
the  injection  of  the  vapors  of  coal  tar.  Professor  Cresson  ex- 
plained the  difference  between  this  and  other  processes  for 
attaining  the  same  end ;  especially  one  now  in  use  in  Phila- 
delphia, in  which  the  spontaneous  inflammability  of  wood 
injected  with  high  volatile  hydrocarbons  is  guarded  against 
by  a  subsequent  injection  of  the  surface  with  silicates. 

Nominations  Nos.  622  and  626  were  read  and  spoken  to. 
At  the  request  of  the  recommenders,  nomination  No.  626,  after 
being  discussed,  was  postponed,  for  the  purpose  of  affording 
an  opportunity  for  associating  with  it  other  names  mentioned 
in  the  discussion.     Nos.  622  to  625  were  then  balloted  for. 

The  Eittenhouse  Clock.  The  curators  were  authorized  to 
have  it  put  in  complete  order,  although  it  is  no  longer  fit  to 
use  for  astronomical  purposes. 

The  following  named  persons  were  declared  duly  elected 
members  of  the  Society : 
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D.  Q.  Brintoii,  M.  D.,  of  Philadelphia. 
A.  D.  White^  President  Cornell  University,  Ithaca,  N.  Y. 
J.  II.  C.  Coffin,  U.  S.  N.,  Supt.  Naut.  Almanac,  Washing- 
ton, D.  C. 

Joseph  Wharton,  of  Philadelphia. 
And  the  Society  was  adjourned. 


Stated  Meeting y  May  7,  1869. 

Present,  nine  members. 

John  C.  Crksson,  Vice-President,  in  the  Chair. 

Dr.  Brinton  was  introduced  to  the  presiding  officer,  and 
took  his  seat. 

Letters  accepting  membership  were  re(»eived  from  J.  H.  C. 
Coffin,  dated  Nautical  Almanac  Office,  Washington,  April  21, 
1869 ;  D.  G.  Brinton,  dated  1001  North  Sixth  street,  Phila- 
delphia,  April  19,  1869 ;  A.  Carlier,  dattni  6  rue  de  Milan, 
Paris,  Avril  19,  1869,  and  D.  White,  dated  Cornell  Univer- 
sity, Ithaca,  N.  Y,y  May  1. 

Donations  for  the  Library  were  received  from  the  Roy^l 
Academies  and  Societies  at  St.  Petersburg,  Berlin,  Copen- 
hagen, Gcittingen,  Munich,  and  Dublin;  the  Societies  of  Sci- 
ence at  Oftenbach,  Frankfort,  Bordeaux,  Manchester  and 
Leeds ;  the  Geological  Societies  at  Vienna,  and  Geographical 
Societies  at  London  and  Paris,  the  Zoological  Botanical  So- 
ciety at  Vienna,  the  London  Astronomical,  Chemical,  Meteor- 
ological and  Asiatic  Societies,  the  Boston  Natural  Historical 
Society  and  Wool  Manufacturers  Association,  the  American 
Pharmaceutical  Society,  Academy  of  Natural  Sciences,  Frank- 
lin Institute,  House  of  Refuge,  Deaf  and  Dumb  Institute, 
Dr.  C.  D.  Meigs,  the  United  States  SanitJiry  Commission,  the 
Congressional  Library,  and  Mr.  T.  B.  Brooks,  Civil  Engineer 
at  Negaunee,  Michigan. 

Dr.  Hayden  presented,  for  publication  in  the  Transjxctions, 
an  Appendix  to  his  report  of  the  Geology  on  the  Yellow  and 
Missouri  Rivers,  under  the  superintendence  of  Captain  Ray- 
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Qolds,  said  Appendix  consisting  of  a  Bub-report  on  the  Caricea 
of  the  Expedition  made  by  the  late  Dr.  Dewey.  On  motion, 
the  Memoir  (with  its  five  plates)  was  referred  to  a  Committee 
consisting  of  Mr.  Durand,  Mr,  James,  and  Dr.  Rusohenberger, 

Mr.  Rothwell,  Engineer  of  Mines,  exhibited  through  the 
Secretary  a  published  copy  of  his  new  map  of  the  eastern  end 
of  the  first  Anthracite  Coal  Basin,  with  cross  sections,  showing 
the  excessive  plication  of  the  synclinal.     (See  Plate  2,  fig.  2.) 

Mr,  Chase  communicated  by  permission  of  Mr.  Pierce,  Di- 
rector of  the  0.  S.  Coast  Survey,  the  more  recent  results  of 
his  investigations  into  the  rain  gauge  curves. 

The  obeervationB  nhich  were  eiBmined,  and  the  method  of  tnatment, 
wer«  described  in  my  digcuasioD  of  the  tidal  ralD-fall  of  Philadelphia, 
(ante,  vol,  x.,  pp.  S28-7). 

The  frequent  tendency  to  triple  mazimh  and  minima,  which  I  have  at- 
tributed to  lunar  influence  on  the  daily  barometric  spheroid, — the  estab- 
lishments, both  of  temperature ,  and  of  position  with  reference  to  great 
bodies  of  water, — the  different  relations  of  precipitation  to  atmospheric 
pressure  at  different  seasons  of  the  year, — the  influence  of  the  moon  and  of 
each  of  the  principal  planets  on  temperature,  winds,  cloudiness,  and  both 
frequency  andamount  of  rain-fftll,—^the  probability  that  theinfluencesupon 
temperatnre  are  due  to  the  induced  aerial  cuiTents  and  not  to  radiation, 
(a  Bouth  wind  raising,  and  a  North  wind  deprassing  the  thermometer), — the 
secular  variation,  which  appears  to  depend  principally  upon  tlie  combined 
action  of  the  Moon  and  Jupiter, — are  all  clearly  indicated  by  the  normal 

Most  of  the  corves  show  a  great  similarity  at  the  opposite  equinoxes, 
and  a  great  oontraat  at  the  opposite  solstices,  both  at  Greenwich  and  at 
Philadelphia.  But  in  tlie  total  rain-fall  at  different  solar  hours,  the  equi- 
noctial and  solstitial  contrast  is  modiAed  by  a  synchrouous  divergence  at 
the  two  stations,  tlie  Philadelphia  curves  differing  greatly  at  the  equinox- 
es and  being  nearly  alike  at  the  solstices.  This  peculiarity  may  be  owing 
to  the  fact  that  the  prevailing  winds  at  Greenwich  are  from  the  ocean, 
while  those  at  Philadelphia  are  from  the  land,  so  that  an  atmosphere  sat- 
urated with  moisture  is  normal  at  the  former  station,  abnormal  at  the 
latter. 

The  planetary  curves  are  so  strongly  marked  that  it  seems  impossible 
to  account  for  them  by  any  action  analogous  to  the  Moon's  differential  at- 
traction. They  inay  perhaps  be  satisfactorily  explained  by  the  moment 
of  inertia,  and  the  constantly  and  often  rapidly  varying  distance  of  the 
centre  of  gravity  of  the  earth  and  disturbing  planet. 

Dr.  Brinton  communicated  the  information  which  he  had 
obtained  respecting  the  valuable  Arawak  MSS.  Grammar  and 
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Vocabulary  by  Shultz,  in  the  library  of  this  Society,  and  the 
desirableness  of  publishing  a  discussion  of  their  relations  to 
other  MSS.  existing  in  Europe.  It  appears  that  the  language 
which  Columbus  reported  to  be  common  to  all  the  larger 
islands  of  the  W.  Indies  was  neither  Carib,  nor  Maya,  but 
genuine  Arawak,  scarcely  differing  from  that  now  spoken  be- 
tween the  Amazon  and  Orinoco,  not  more  than  Chaucer's 
English  from  the  English  of  to-day.  It  is  an  added  proof  that 
the  whole  fauna  (man  included)  of  the  islands  outside  the 
Gulf  Stream  came  from  the  Spanish  Main,  the  movement 
being  in  the  opposite  direction  to  that  of  the  fauna  of  N. 
America  which  terminated  its  course  in  Florida. 

A  letter  and  enclosed  testimonial  note  of  the  proceedings 
of  the  Michaux  Legacy  were  read,  from  M.  Carlier,  announ- 
cing the  final  settlement  of  the  legacy  at  Paris  and  in  Pon- 
toise;  and  on  motion  of  Mr.  Chase,  these  documents  were 
referred  to  the  Committee  on  the  Michaux  Legacy  with  in- 
structions to  prepare  the  needful  papers,  and  procure  the  sig- 
nature of  the  President  of  this  Society,  and  to  remit  funds  for 
the  expenses  incurred  ;  and  they  are  hereby  authorized  to  draw 
upon  the  Treasurer  of  the  Society  for  the  necessary  amount. 

A  communication  from  the  Janitor  was  referred  to  the 
Committee  on  the  Hall.     And  the  Society  was  adjourned. 


Stated  Meeting,  May  21,   1869. 

Present,  seventeen  members. 

Mr.  Fraley,  Vice-President,  in  the  Chair. 

Mr.  Wharton  was  introduced  to  the  presiding  officer,  and 
took  his  seat. 

A  letter  returning  thanks  for  election  to  membership,  Wiis 
received  from  the  President  of  the  United  States,  dated  Ex- 
ecutive Mansion,  April  24,  1809. 

A  letter  acknowledging  the  receipt  of  a  set  of  the  Society's 
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Proceedings,  Vol.  I  to  X.,  was  received  from  the  London  Me- 
teorological Office,  May  9th,  1869,  and  from  the  R.  Academy 
at  Lisbon,  acknowledging  receipt  of  No.  77. 

Donations  for  the  Library  were  reported  from  the  Berlin 
Academy,  Dr.  Jar  vis,  Mr.  Haven,  Dr.  Le  Conte,  Prof.  Coffin, 
the  New  York  Canal  Commissioners,  Bufi&lo  Young  Men's 
Association,  Cincinnati  Observatory,  and  California  Academy 
of  Sciences. 

The  Committee  on  Dr.  Dewey's  Carices,  &c.,  reported,  re- 
commending its  publication  in  the  Transactions,  which  was  so 
ordered. 

A  communication  and  letter  was  received  for  the  Magellanic 
Premium,  read  by  title  and  regularly  referred  to  the  Board 
of  Officers. 

Dr.  Horn  presented  for  publication  in  the  Transactions  a 
paper  entitled  Revision  of  the  Tenebrionidse  of  America  north 
of  Mexico,  by  Geo.  H.  Horn,  M.  D.,  which  was  referred  to 
Dr.  Le  Conte,  Dr.  Leidy  and  Dr.  Bridges. 

Mr.  Lesley  exhibited  a  photo-lithograph  of  a  section  across 
the  Alleghany  mountains,  to  illustrate  the  proportionate  pli- 
cation of  the  earth's  surface  to  its  radius.    See  Plate  2,  Fig.  1. 

Dr.  Hayden's  Geological  Map  of  the  Upper  Missouri  was 
exhibited,  together  with  many  sketches  and  photographs  of 
scenery  and  structure.  It  was  afterwards  resolved,  that 
the  Secretaries  be  instructed  to  address  a  letter  to  Gen'l 
A.  A.  Humphreys,  Chief  Engineer  U  S.  A.,  expressing 
the  desire  of  the  A.  P.  S.  to  have  the  results  of  the 
Geological  explorations  made  in  the  Territories  of  the 
U.  S.  by  Dr.  Newberry,  Hayden  and  others,  while  employed 
by  the  Government,  made  speedily  available  for  present  use 
by  publication  at  the  expense  of  the  Government,  or  in  such 
other  manner  as  may  be  thought  expedient. 

The  Committee  to  which  was  referred  the  publication  of 
the  Choltec  MS.  recommended  its  publication  in  the  Pro- 
ceedings, under  the  supervision  of  Dr.  Brinton,  which  was  so 
ordered,  and  on  motion  of  Mr.  Price,  the  Secretaries  were  au- 
thorized to  print  additional  copies,  according  to  their  best 
judgment. 

And  the  Society  was  adjourned. 


SfaW  Meft,n;f,  Jftne  18,  lft«Jt. 

Prcpcnt,  ten  members, 

Mr.  Fraley,  A' ice-President,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  Profesaor 
[lolliston,  University  Oxford,  England,  May  29. 

Letters  of  invoice  were  received  from  the  Imperial  Geog. 
50ciety  of  Russia,  May  15;  U.  S.  Nav.  Obs.  May  19th;  Gin- 
■innati  Obs.  May;  and  A.  M.  Mayer,  of  Bethlehem,  May  26. 

Letters  of  acknowledgment  were  received  from  the  Im- 
perial Geographical  Society  of  Russia.  The  Cincinnati  Ob- 
lervatory  requested  the  completion  of  its  imperfect  set  of  the 
Proceedings. 

The  Meteorological  Office  reported  its  change  of  address  to 
^o.  116  Victoria  street,  London,  S.  W. 

Donations  for  the  Library  were  received  from  the  Paris 
jeographical  Society  and  School  of  Mineji,  the  London  As- 
ronomical  Society,  Prof,  Rolliston,  of  Oxford,  the  Bath  So- 
iiety,  W.  T.  Blanford,  the  Boston  N.  H.  Society,  the  Rhoiie 
[sland  Society  for  En.  Dom,  Industry,  Franklin  Institute, 
!^ollcge  of  Pharmacy,  Medical  News,  Philadelphia  University, 
West  Penn  Academy,  Prof.  Mayer,  Prof.  Ennis,  Provost  C.  J. 
itille,  the  U-  S-  Sanitory  Commission,  Naval  Observatory, 
Census  Bureau,  R.  W.  Ro-ssiter,  Wilmington  Institute,  and 
3t,  Louis  Public  School  Commissioners, 

Mr,  Cope  made  a  communication  concerning  a  discovery  of 
Kjrtain  fossil  remains  found  in  New  Jersey,  the  structure  of 
which  indicated  a  connection  between  the  bird  and  reptile 
jlasses,  and  described  the  peculiarities  of  construction  pre- 
lented  by  the  fossil  referred  to.  lie  also  exhibited  fossil  re- 
gains of  the  Plesiosaurus  and  Mososaurus  orders  or  types, 
ind  described  their  relation  to  other  genera  of  similar  type. 
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The  fossil  which  Prof.  Cope  exhibited  was  the  ahnost  perfect  cranium 
of  a  Mosasauroid  reptile,  the  Clidastes  propython.  He  explained  various 
peculiarities  of  its  structure,  as  the  moveable  articulation  of  ceiiiain  of  the 
mandibular  pieces  on  each  other,  the  suspension  of  the  os-quadratum  at 
the  extremity  of  a  cylinder  composed  of  the  opisthotic,  &c.,  and  other 
peculiarities.  He  also  explained,  from  specimens,  the  characters  of  a 
large  new  Plesiosauroid  from  Kansas,  discovered  by  Wm.  E.  Webb,  of 
Topeka,  which  possessed  deeply  biconcave  vertebrae,  and  anchylosed 
veural  arches,  with  the  zygapophyses  dii*ected  after  the  manner  usual 
among  vertebrates.  The  former  was  thus  shown  to  belong  to  the  true 
Sauropterygia,  and  not  to  the  Streptosauria,  of  which  Elasmosarus  was 
type.  Several  distal  caudals  were  anchylosed,  without  chevron  bones, 
and  of  depressed  form,  while  proximal  caudals  had  anchylosed  diapophy- 
ses  and  distinct  chevron  bones.  The  form  was  regarded  as  new,  and 
called  Polycotylus  latipinnis,  from  the  great  relative  stoutness  of  the 
paddle. 

He  also  gave  an  account  of  the  discovery,  by  Dr.  Samuel  Lockwood,  of 
Keyport,  of  a  fragment  of  a  large  Dinasaur,  in  the  clay  which  underlies 
immediately  the  clay  marls  below  the  lower  green  sand  bed  in  Monmouth 
County,  N.  J.  The  piece  was  the  extremities  of  the  tibia  and  fibula, 
with  astragalo-calcaneum  anchylosed  to  the  foi*mer,  in  length  about 
sixteen  inches ;  distal  width  fourteen.  The  confluence  of  the  first  series 
of  tarsal  bones  with  each  other,  and  with  the  tibia,  he  regarded  as  a  most 
interesting  peculiarity,  and  one  only  met  with  elsewhere  in  the  reptile 
Compsognathus  and  in  birds.  He  therefore  referred  the  animal  to  the 
order  Symphypoda,  near  to  Compsognathus  Wagn.  The  extremity  of 
the  fibula  was  free  from,  and  received  into  a  cavity  of  the  astragalo-cal- 
caneum, and  demonstrated  what  the  speaker  had  already  asserted,  that 
the  fibula  of  Ignanodon  and  Hadrosaurus  had  been  inverted  by  their 
describers.  The  medullary  cavity  was  filled  with  open  cancellous  tissue , 
The  species,  which  was  one  half  larger  than  the  type  specimen  of  Hadro- 
saurus foulkii,  he  named  Ornithotarsus  immanis. 

Dr.  H.  C.  Wood  spoke  of  his  investigations  with  regard  to 
the  Fresh  Water  Algse  of  Eastern  North  America. 

Pending  nominations,  Nos.  628  to  638,  new  nominations, 
Nos.  638  to  640,  were  read. 

Dr.  H.  Allen  offered  and  read  a  paper  "  On  Human  Oste-. 
^l^gy»  containing  the  lieads  of  divisions  of  a  more  extended 
communication,  which  he  proposes  to  present  at  a  future 
time. 


lie  following  obaerrations  hfti«  been  instituted  with  the  ott)ei3t  or 
ing  the  value  of  the  following  proportions : 

I. 
'hat  a  true  eonrtption  r>f  Iht  tttleton  fatt  bf  o»tj>  leturtd  bj/  thtdifins  *m- 
>tagy  and  nttralngg  canjoinlij/. 

or  inksmuch  tm  the  skeleton  is  tlie  fhiine-work  adnpted  to  protect 
rnal  orguia,  Mid  to  afibnl  attAchroents  to  ligamenta  and  museles,  and 
«  the  osseous  partiules  (centres  of  ossiilcatiau.  either  ftee  or  combined) 
the  results  of  forces  arlinK  in  obedience  to  the  ueoessities  of  organs 
>e  protected  and  of  trunks  to  be  moved,  it  follows  that  bones  can  be 
:  studied  when  understanding  t))e  requirements  calling  them  into 

II. 
'hat  the  "etntrt  of  <iuifi(alifin"  it  Ihr  otitologieal  vnil. 
or  since  "the  bones"  are  aseociationaof  centcesof  oaailtcatiou  having 
e  or  no  determinate  value,  it  is  rational  to  prefer  these  centres  as  the 
aal  foi-ms,  before  the  more  or  less  arbiliury  ones,  the  results  of  their 
ibiuation. 

III. 
'hat  Iht  route*  of  rarialiort  of  tht  formi  of  "bonrt"  tcithin  the  timitt  of 
VA  are  to  be  found  in  Ihe  muwtei  plaad  in  auocialioa  wilA  (Aitni. 
ince  the  idea  of  a  limb  is  progression,  tlie  bones  stand  up  as  fulcra  and 
>rs  to  the  power,  we  tiiid  the  degree  of  power  holds  a  direct  ratio  to 
strength  of  lever  and  amount  of  weight.  Hence,  boneaof  limbs  cor- 
)oud  in  point  of  strenj^  and  size  to  the  muscles  associated  with 
n.  Habit  is  thus  seen  to  be  inOirectlf  the  cliief  cause  of  the  variation 
issiAc  fotms. 

IT. 
"hal  f A«  MUM*  of  loealhalioa  of  diteated  atlion  art  belt  deterntined  Jjr  At 
lieotion  of  the  foTrgoing  projiimtioni. 

..)  A  number  of  centres  of  ossiRcntion  coalescing  to  protect  a  given 
:us,  the  resultant  form  may  preserve,  throughout  life,  a  physiological 
ivell  as  a  mec'iianical  unity.  Example :  The  centres  composing  the 
in  case.  Wlieu,  however,  the  centres  of  ossification  in  the  bouea  of 
hs  unite,  while  losing  their  identity  in  form  tliey  maintain  a  peculiar 
ependencc  of  action  throughout  life.  Example  ;  The  centre  com- 
ing the  femur  and  tibia. 

!.)  The  evidences  of  rctivgrnde  activity  (atrophy)  are  most  marked 
ig  the  lines  of  progressive  activity  ^growth.) 

).)  Activity  of  development  is  accompanied  with  vascularity.  In- 
)sed  vascularity  is  an  exciting  cause  to  morbid  action.  Therefore  it 
ows  thnt  diseased  action  may  be  often  found  in  association  with  m  in- 
iplete  genetic  process. 

I.)  Since  muscles  control  tlie  normal  slwpes  of  bones  during  harrao- 
uB  action,  their  inharmonious  action  may  prove  a  cause  of  deformity. 
). )  Continual  excitation  of  points  of  connection  of  muscles  with  bones 
1  prove  an  exciting  cause  to  disease  within  such  areas. 


rhe  Society  was  then  adjourned. 


June  16,  Ism.] 
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PRODROMU8  OP  A  STUDY  OF  THE   FRESH    WATER  ALGAE 

OF  EASTERN  NORTH  AMERICA. 

By  Hokatio  C.  Wood,  Jr., 
Professor  of  Botany  in  the  University '  of  Pennsylvania. 

For  several  years  all  the  leisure,  my  more  strictly  professional  duties 
allow  me,  has  been  devoted  to  the  study  of  the  Alga-fauna  of  our  inland 
waters,  and  I  had  intended  delaying  publication  until  ready  to  offer  to 
the  scientific  world  an  elaborate  memoir  upon  the  subject.  The  field  is 
however  so  constantly  enlarging,  that  the  day  of  final  preparation  seems 
rather  to  recede  than  draw  ne^r.  This  and  the  hope  of  stirring  up  oUier 
laborers,  have  induced  me  to  print  now  a  very  brief  abstract  of  tlie  results 
that  have  so  far  rewarded  my  efforts.  In  enumerating  and  describing  the 
species  herein  contained,  I  shall  follow  the  classification  and  arrangement 
adopted  by  Rabenhorst  in  his  ''Flora  Europoea  Algarum.*'  It  should, 
however,  be  plainly  understood  that  I  do  not  do  this,  as  endorsing  the 
method  of  the  German  Professor,  but  simply  because  I  do  not  feel  pre- 
pared at  present  to  discuss  the  natural  arrangement  of  this  group,  and 
desire  to  leave  the  whole  subject  for  a  future  Memoir. 

The  desire  of  enlisting  the  assistance  various  of  observers,  as  already 
mentioned,  has  been  one  of  the  motives  that  have  prompted  me  to  publish 
at  this  time.  I  am  already  greatly  indebted  to  several  botanists  for  aid, 
amongst  whom  I  may  mention  Dr.  J.  S.  Billings,  U.  S.  A.,  Professor  H. 
W.  Ravenel,  and  Mr,  William  Canby,  and  am  thereby  emboldened  to  ask 
for  more.  If  there  are  any  persons  engaged  in  the  study  of  these  plants,  I 
will  be  most  happy  to  exchange  specimens  with  them,  either  fresh  or 
mounted  for  the  microscope ;  and  when  occasion  may  arise,  will  most 
freely  give  all  the  credit  due  them  for  species  new  to  America  or  Science. 
If  there  are  othei*s  willing  to  help  me,  I-  will  do  all  in  my  power  to  aid 
them  in  return  by  labelling  specimens,  giving  information  as  to  books, 
&c.,  or  make  such  other  returns  as  circumstances  will  permit.  Any  one 
who  is  thus  willing  had  better  address  me  by  letter,  when  I  will  forward 
to  him  preservative  fluid,  with  some  directions. 

A  certain  amount  of  experience  and  knowledge  of  the  subject  greatly 
facilitates  the  collection  of  these  plants,  but  scarcely  so  much  as  in  other* 
departments  of  cryptogamic  botany.  Most  of  the  species  of  fresh  water 
algae  are  so  small  that  the  most  experienced  algologist  does  not  know 
how  great  the  reward  of  the  day's  toil  may  be  until  he  places  his  booty 
on  the  object  glass  of  his  compound  mici*oscope.  In  order  to  aid  any  one 
who  is  desirous  of  collecting  and  studying  these  low  forms,  it  seems  to 
me  not  amiss  to  make  here  a  few  remarks  upon  the  where  and  the  when 
to  look,  and  the  how  to  preserve  after  they  are  found. 

There  are  three  or  four  distinct  classes  of  localities,  in  each  of  which  a 
distinct  set  of  forms  may  be  looked  for.  Stagnant  ditches  and  pools ; 
springs,  rivulets,  large  rivers,  and  other  bodies  of  pure  water ;  dripping 
rocks  in  ravines,  &c.;  trunks  of  old  trees,  boards,  branches  and  twigs  of 
living  trees  and  other  aerial  localities. 

A.  P.  8. — VOL,  XI — P 


A 


1' 


ktrl 


I 


June  18, 1869.] 


119 


[Wood. 


PRODROMU8  OP  A  STUDY  OF  THE   FRESH    WATER  ALGAE 

OF  EASTERN  NORTH  AMERICA. 

By  Hokatio  C.  Wood,  Jr., 
Professor  of  Botany  in  the  UnimrsUy'  of  Pennsylvania. 

For  several  years  all  the  leisure,  my  more  sMctly  professional  duties 
allow  me,  has  been  devoted  to  the  study  of  the  Alga-fauna  of  our  inland 
waters,  and  I  had  intended  delaying  publication  until  ready  to  offer  to 
the  scientific  world  an  elaborate  memoir  upon  the  subject.  The  field  is 
however  so  constantly  enlarging,  that  the  day  of  final  preparation  seems 
rather  to  recede  than  draw  ne^r.  This  and  the  hope  of  stirring  up  other 
laborers,  have  induced  me  to  print  now  a  very  brief  abstract  of  the  results 
that  have  so  far  rewarded  my  efforts.  In  enumerating  and  describing  the 
species  herein  contained,  I  shall  follow  the  classification  and  arrangement 
adopted  by  Rabenhorst  in  his  ''Flora  Europcea  Alganim."  It  should, 
however,  be  plainly  understood  that  I  do  not  do  this,  as  endorsing  the 
method  of  the  German  Professor,  but  simply  because  I  do  not  feel  pre- 
pared at  present  to  discuss  the  natural  arrangement  of  this  group,  and 
desire  to  leave  the  whole  subject  for  a  future  Memoir. 

The  desire  of  enlisting  the  assistance  various  of  observers,  as  already 
mentioned,  has  been  one  of  the  motives  that  have  prompted  me  to  publish 
at  this  time.  I  am  already  greatly  indebted  to  several  botanists  for  aid, 
amongst  whom  I  may  mention  Dr.  J.  S.  Billings,  U.  S.  A.,  Professor  H. 
W.  Ravenel,  and  Mr.  William  Canby,  and  am  thereby  emboldened  to  ask 
for  more.  If  there  are  any  persons  engaged  in  the  study  of  these  plants,  I 
will  be  most  happy  to  exchange  specimens  with  them,  either  fresh  or 
mounted  for  the  microscope ;  and  when  occasion  may  arise,  will  most 
freely  give  all  the  credit  due  them  for  species  new  to  America  or  Science, 
If  there  are  others  willing  to  help  me,  I-  will  do  all  in  my  power  to  aid 
them  in  return  by  labelling  specimens,  giving  information  as  to  books, 
&c.,  or  make  such  other  returns  as  circumstances  will  permit.  Any  one 
who  is  thus  willing  had  better  address  me  by  letter,  when  I  will  forward 
to  him  preservative  fiuid,  with  some  directions. 

A  certain  amount  of  experience  and  knowledge  of  the  subject  greatly 
facilitates  the  collection  of  these  plants,  but  scarcely  so  much  as  in  other* 
departments  of  cryptogamic  botany.  Most  of  the  species  of  fresh  water 
algae  are  so  small  that  the  most  experienced  algologist  does  not  know 
how  great  the  reward  of  the  day's  toil  may  be  until  he  places  his  booty 
on  the  object  glass  of  his  compound  microscope.  In  order  to  aid  any  one 
who  is  desirous  of  collecting  and  studying  these  low  forms,  it  seems  to 
me  not  amiss  to  make  here  a  few  remarks  upon  the  where  and  the  when 
to  look,  and  the  how  to  preserve  after  they  are  found. 

There  are  three  or  four  distinct  classes  of  localities,  in  each  of  which  a 
distinct  set  of  forms  may  be  looked  for.  Stagnant  ditches  and  pools ; 
springs,  rivulets,  large  rivers,  and  other  bodies  of  pure  water ;  dripping 
rocks  in  ravines,  &c.;  trunks  of  old  trees,  boards,  branches  and  twigs  of 
living  trees  and  other  aerial  localities. 
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In  regard  to  the  first  of  these— tdt^ninkf  ipalerl—iti  tliCRc  tlie  uioat  oou- 
piotioiis  fomis  are  oscilltttoriw  aiid  zygnemoceie.  The  OBcillntoriu  may 
ilmost  always  be  rei-oguised  at  oure,  by  tlieir  forming  deuse,  slimy  strata, 
loatiiig  or  attaclieil,  geiiwally  with  very  fine  mys  extending  fixini  tlio 
iiass  like  a  long,  delicate  fringe.  The  stratum  is  rart'ly  of  a  bright 
;reen  oolor,  but  is  mostly  dark ;  dnll  greenlsli,  blnckish,  purplish,  blue, 
ie.  The  usciUatorlte  are  equally  valuable  hb  specimens  nt  all  times  and 
easonis  as  their  fnitt  is  not  known,  and  the  ebaractors  detlning  the  s)>e- 
ios  do  not  dciieiid  upon  sexual  organs.  Tiie  tygnenias  are  tlie  briglit 
H'een,  ovkleutly  ftlameiitoua,  slimy  mai«ea,  wlitcli  Hont  on  ditches  or  lie 
intangled  amongst  the  water  plnnts,  sticks,  twigs,  Ac,  in  them.  Tlicy 
ire  only  of  scieutiHc  value  when  in  fruit,  as  it  is  only  at  such  times  that 
hoy  enn  be  determined.  RKccj>ting  In  the  ciiBe  of  one  or  two  very  large 
bi-ms,  it  is  imi>ossible  to  tell  vrith  the  nake<l  eye  with  certnlnty  whether 
.  lygnenia  is  in  fruit  or  nut ;  but  there  are  one  or  two  practical  points, 
he  renienibranee  of  which  will  very  greatly  enhance  the  prohcible  yield 
if  an  afternoon's  search.  In  the  first  |ilnee,  tiie  ft-uitiiig  sensuu  Is  in  tlio 
pring  and  early  summer.  The  latter  part  of  Mar^'h,  May  and  June  are 
lie  nuiutlis  when  the  n>llector  will  be  beat  repaid  for  looking  for  tliia 
Hmily.  Again,  when  those  plants  are  fiiiiting  they  lose  tlieir  bright 
Teen  color  aiul  become  dingy,  often  yellowish  and  very  dirty  looking — 
list  such  specimens  as  the  tyro  would  imss  by.  Tlio  flue,  bright,  green, 
andsome  masses  of  these  algae  are  rarely  worth  carrying  home.  After 
II,  however,  much  must  Iw  left  to  chance ;  the  best  way  is  to  gather 
luall  quantities  from  numerous  localities,  keeping  them  sepai-nte  until 
hey  can  be  esandncd. 

Adhering  to  the  various  larger  ditch  plants,  to  floating  matters,  twigs 
nd  stones,  &c.,  will  often  lie  found  fllameutoua  algae,  which  make  Hue 
Imy  fVinges  around  the  stems,  or  on  the  edges  of  the  leaves ;  or  ^ler- 
Imnce  one  may  meet  with  rivularin  or  nostucs,  &c.,  forming  little  green 
r  brownish  lialls,  or  iudeflnito  ]>rotuberances  attached  to  small  stems 
nd  leaves.  These  forms  are,  however,  to  lie  looked  for  especially  later 
1  tlie  season.     Whenever  seen,  they  should  bo  secured. 

In  the  latter  part  of  summer,  there  is  oflcn  a  brownish  gelatinous  scum 
D  be  seen  tlonting  on  ditches.  Portions  of  this  sliould  l>o  presorved,  as  it 
roquently  contains  interesting  noatocs  and  ot.lier  plants. 

Ill  M'gurd  to  large  n'*w».  the  time  of  year  in  which  I  have  been  most 
iicoessful  in  such  localities,  is  the  latter  summer  moutlis.  fljinngi  and 
mall  biwlies  of  cloai'  water  may  be  searched  with  a  fair  hope  of  reward  at 
ny  time  of  the  year  when  they  are  not  actually  IVoicn  up.  1  have  fouuil 
:>me  exceedingly  beautlflil  and  rare  algae  in  such  places  osearly  as  March, 
lid  in  ojien  seasons  they  may  lie  collected  even  earlier  than  this.  The 
Bsmids  are  most  abundant  in  the  spring,  and  possibly  most  bcautif\il 
len.  They,  liowever,  rarely  conjugate  at  that  time,  and  the  most  vnlua- 
lo  siHicimens  are  titetefore  to  be  obtained  later — during  the  summer  and 
til  months ;  at  least,  so  it  is  said  ;  and  the  little  experience  I  have  had 
■ith  tliia  family  scorns  to  confirm  it.  JHrvltU  aliould  bo  watched  eaiio- 
ally  in  early  spring,  and  during  the  summer  inontlis. 
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From  the  time  when  the  weather  first  grows  cool  in  the  fall,  on  until 
the  cold  weather  has  fairly  set  in,  and  the  reign  of  ice  and  snow  com- 
mences, is  the  period  during  which  the  algae  hunter  should  search  care- 
fully all  wet,  dripping  rocks,  for  specimens.  '  Amongst  the  dew  bearing 
stems  of  wet  mosses— in  dark,  damp  crevices,  and  little  grottoes  beneath 
shelving  rocks — here,  at  this  season,  is  the  algae  harvest  to  be  reaped. 
Nostocs,  palmellas,  conjugating  desmids,  sirosiphons,  various  unicellular 
algae,  then  flourish  in  such  localities.  My  experience  has  been,  that  late 
in  the  fall,  ravines,  railroad  cuttings,  rocky  river-banks,  &c. ,  reward  time 
and  labor  better  than  any  other  localities. 

The  vaucherias,  which  grow  frequently  in  wet  ground,  as  well  as  sub- 
merged, fruit  in  the  ^arly  spring  and  summer  in  this  latitude,  and  are 
therefore  to  be  collected  at  such  times,  since  they  are  only  worth  preserv- 
ing when  in  fruit. 

In  regard  to  algae  which  grow  on  trees,  I  have  found  but  a  single  spe- 
cies, and  do  not  think  they  are  at  all  abundant  in  this  latitude.  Farther 
south,  if  one  may  judge  by  Professor  Ravenel's  collections,  they  are  the 
most  abundant  forms. 

As  to  the  preservation  of  the  algae — most  of  the  submerged  species  are 
ruined  by 'drying.  Studies  of  them  should  always,  when  practicable,  be 
made  whilst  fresh.  Circumstances,  however,  will  often  prevent  this,  and 
I  have  found  that  they  may  be  preserved  for  a  certain  period,  say  three 
or  four  months,  without  very  much  change,  in  a  strong  solution  of  acetate 
of  alumina.  If  this  is  not  to  be  had,  I  would  recommend  a  trial  of  a 
presei-vative  liquid,  made  of  glycerine,  carbolic  acid  (creasote  of  the 
shops),  and  water.  This  mixture  might  be  made  by  dissolving  half  an 
ounce  of  pure  carbolic  acid  (a  little  more  of  tlie  impure),  in  three  fluid- 
ounces  of  glycerine,  and  adding  a  full  pint  of  pure  water. 

Almost  all  species  of  algae  which  are  firm  and  semi-cartilaginous,  or 
almost  woody  in  consistency,  are  best  preserved  by  simply  drying  them, 
and  keeping  them  in  the  ordinaiy  manner  for  small  plants .  When  studied, 
fragments  of  them  should  be  soaked  in  water. 

The  only  satisfactory  way  that  algae  can  be  finally  prepared  for  the 
cabinet  is  by  mounting  them  whole,  or  in  portions,  according  to  size,  for 
the  microscope.  Of  the  best  methods  of  doing  this,  this  is  hardly  the 
place  to  speak  ;  but  a  word  as  to  the  way  of  cleaning  them  will  perhaps 
not  be  out  of  place.  Many  of  them,  especially  the  larger  filamentous  one, 
may  be  washed  by  holding  them  fast  upon  an  ordinary  microscope  slide, 
with  a  bent  needle  or  a  pair  of  forceps,  and  allowing  water  to  flow  or  slop 
over  them  freely,  whilst  they  are  rubbed  with  a  stiffish  camels  hair  pencil 
or  brush.  In  other  cases,  the  best  plan  is  to  put  a  mass  of  the  specimens 
in  a  bottle  half  full  of  water,  and  shake  the  whole  violently  ;  draw  oif  the 
water  from  the  plants  in  some  way,  and  repeat  the  process  with  fresh 
additions  of  water,  until  the  plants  are  well  scoured.  At  first  sight,  this 
process  would  seem  exceedingly  rough,  and  liable  to  spoil  the  specimens, 
but  I  have  never  seen  bad  results  from  it,  at  least,  when  practised  with 
judgment.  The  water  seems  so  to  envelope  and  protect  the  little  plants 
that  they  are  not  injured. 
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After  all,  in  many  instances  it  appears  impossible  to  clean  Uiese  algae 
witliout  utterly  ruining  and  destroying  tliem — the  dirt  often  seeming  to 
be  almost  an  integrant  portion  of  them ;  so  tliat  he  who  despises  and  rejects 
mounted  specimens,  simply  because  tliey  are  dirty  and  unsightly,  will 
often  rtvject  tliat  which,  scientifically  spe*aking,  is  most  valuable  and 
attractive. 

In  concluding  tliis  introduction,  it  is  perhaps  pardonable  to  state,  that 
thera  are  in  my  possession  elaborate  descriptions  and  drawings  {ttom 
nature)  of  nearly  all  tlie  plants  mentioned  in  this  pai^er,  and  tliat  of  tlio 
species  mentioned,  all  but  a  dozen  or  two  are  new  to  science  or  new  to 
this  continent. 


CLASS  PHYCOCHROMOPHYCEAK 
ORD.    CYSTIPIIORAE. 

FAM.    CIIROOCOCCACKAK. 

OKN.  ciiRoococcrs, 

c.  RBPRACTUS.   Sp.  A'or. 

•  C.  (^lluHs  in  familias  solidas  arete  t^nsociatis,  plerumque  subquad- 
ratis.  saepius  triangularibus,  rare  multiangulis ;  familiis  saepius  loba- 
tis ;  cytiodcmiate  tenui,  vix  visibile,  achroo ;  cytioplasmate  subiliter 
granulato,  Kub(\iseo  vel  subluteo,  valde  refhuigente. 

C.  Colls  closely  associated  togetlier  into  solid  families,  mostly  sub- 
quadrate,  very  often  triangular,  rai^ly  multiangular ;  families  often 
lolied ;  cytiixlerm  thin,  scarcely  perceptible,  ti*ansi>arent ;  oytiopla&m 
finely  granular,  brownish  or  yclluwisli,  highly  refhictive. 

Diam.  wll.«o\^o"  36*oo"»  ^^  *»  wllulis  singulis  joVo";  ft^^^i^-  lAo" 

1  " 
I  to    • 

Ilab.  In  rupibus  iiToratis  prope  Philadelphia. 

C.     MULTlCOI.01l,\TU8.     Sp.     Not. 

C  in  strato  muooso  inter  algas  vaiias  sparsus ;  cellulis  singulis  sphao- 
i-iois,  vol  2-4  (rare  8)  aut  angulis  aut  somisphaoricis  aut  abnormibus  in 
fivmilias  oblongas  consociatis;  cytiodermate  crasso,  hyalino,  baud  lamel- 
loso ;  togumentis  plerumque  nullis,  intoitlum  subnullis ;  cytioplasmate 
plerumque  homogeneo,  interdum  subiliter  graiuilato,  vel  luteo-viride 
vol  caeruleo-viride  vel  luteo  vel  subnigro,  vol  brunneo,  vel  saturate 
auranti)u>o,  saepe  ostro  tincto. 
Ditun.  oolK,  sing,  sine  togm.,  ^p'oo"  cum  teg.  l^^oo"  >  ^^^*  *"  fVuuil.  sing. 

^^W-i^W'^     Fam.  long.  4^^o"-4  JSo'' rirtt.\Ao"-4nV»o". 

('.  Occurring  scattereil  in  a  mucous  stratum  witli  other  algae ;  cells 
spherical  and  single,  or  else  angular  semisphaerical  or  irregular  and  asso- 
ciated  togetlier  in  oblong  families  of  f^^m  3-4  (rai^ly  8) ;  inner  coat  tliiek, 
hyaline,  not  lamellate ;  outer  coat  generally  wanting,  sometimes  indis- 
tinctly  present ;  endoclirome  mostly  llomogeneous,  sometimes  minutely 
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granular,  either  a  yellowish  green  or  bluish  green,  or  yellowish,  or  brown, 
or  blackish,  sometimes  tinged  with  bright  lake. 
Hab.  In  rupibus  humidis  prope  Philadelphia. 

GEN.  GL0E0CAP8A. 

G.     SPARSA.       8p.     IfOD, 

G.  in  strato  mucoso  sociis  algis  variis  sparaa  ;  celluHs  sphaericis,  vel 
oblongis  yel  ovatis,  2-8  in  familias  consociatis ;  familiis  subglobosis  vel 
subovatis,  interdum  numeroso-aggregatis ;  tegumentis  intemis  aureo- 
fuscis,  firmis,  rarissime  colons  expertibus,  homogeneis,  vel  lamellosis; 
tegumentis  externis  acliromaticis,  rare  subachromaticis,  plerumque  yix< 
visibilibus;  cytioplasmate  homogeneo. 

Diam.  max.  cell,  oblong,  sine  tegum.  long.,  ^^jg" ;  lat.,  y^Vir''  \  ^^1* 
glob.,  sine  tegum.,  ^^Vff"  ;  c^^^i  tegum.,  y^Vir"  ;  ^an^^  ih"- 

G.  scattei'ed  in  a  mucous  stratum  composed  of  various  algae  ;  cells 
spherical,  or  oblong,  or  ovate,  associated  together  in  families  of  from 
2-8;  families  subglobose  or  subovate,  sometimes  aggregated  together 
in  large  numbers ;  inner  tegument  yellowish  brown,  firm,  rarely  colorless, 
homogeneous  or  lamellate ;  external  tegument  achromatic,  rarely  sub- 
achromatic,  generally  scarcely  visible. 

GEN.  MERISMOPEDIA. 

M.      CONVOLUTA.     Bv^b. 

Hab.  Prope  Philadelphia. 

Remarks, — I  have  only  a  slide  of  specimens,  which  were  given  me  by  my 
friend  Dr.  J.  Gibbons  Hunt.  Our  American  form  seems  to  be  too  close  to 
the  European  species  to  be  separated  from  it,  although  in  no  case  is 
the  frond  in  any  wise  plicate  or  convolute,  and  the  cells  are  somewhat 
smaller  (long  diameter,  t^")- 

M.    NOVA.    Sp,   Nov, 

M.  tliallo  membi'anaceo,  distincte  limitato.  cellulis  numerosissiiuis 
composito ;  cellulis  ovalibus,  arete  approximatis,  16  in  familias  consoci- 
atis, dilute  caeruleo-viridibus,  interdum  medio  constrictis;  thalli  margini- 
bus  rectis,  integris. 

Thallus  membranaceous,  distinctly  limited,  composed  of  very  numer- 
ous cells ;  cells  oval,  closely  approximated,  consociate  in  families  of  16, 
light  bluish  green,  sometimes  constricted  in  the  middle  ;  margin  of  the 
thallus  straight  and  entire. 

Diam.  cell.  ad.  ^^ji". 

Hab.  In  flumine  Schuylkill,  prope  Philadelphia. 

FAM.    OSCILLARIACEAE. 
GEN.    OSCILLATORIA. 

O.     NIGRA.       VaUCh, 

In  stagnis  prope  Philadelphia. 


Woi«l,}  I-*  [Jtintie, 

JlenMri*.—Oiir  Aiiicrkan  forai  iloes  not  qiiltt.'  ei|iiHl  U>c  inonsunmi«iita 
lliifii  by  I<i»l)ciihorst.    I  have  iiewr  nietwrwl  it  owr  ,,Vii"  i"  dianwh*. 

O.      MMOSA.      {llalh.)     Agh. 

lUlt.  In  stnijcnii)  pix>iic  PhilMiU'liililo. 

Efnuirtt. — The  ili9i8ei)inu'iits  wv  never  gmimlate,  iit  lenst  tlint  T  have 
Keen.  Othorwiso  utir  Aiuerioaii  forms  ttgni'  in  All  ivsiiecls  witl)  tlie  du- 
sori)itii>ns  of  tlio  Kurtiix'Hn. 

O,     NKOI.KCTA.    Sp.   A'ur. 

O,  triehomntibHs  modi™  bif  vilm*,  auI  diluh;  pnrpnraciM»-nl«mln>is  aut 
•  plttmlipo-cinen-is  plerumqno  iwlis,  aut  slratum  muciwiim  KtTO-)iur|>un>mn 
hMwl  ilinliiiclv  nuUuutv  fonunntihuii,  ant  in  strnto  t^latitiotio  haui) 
rndiaiite  subpliuaUi)  disiwrsiM  et  cnii)  altria  nliis  inleniiixtim  raro  oseil- 
lantibiia  wit  knto  witc  movontibuB;  artit-nliit  ilimiietro  fero  4  )iIo  bns 
viitribua;  itiiwplmentiii  ii1eraiiii]uc  hand  jirannlosiii,  raro  indistinrlv 
KraHuloKis;  aiiieiilo  obtntto  rotiiiidatis  iutrnUim   hrevo  iioiiiiiliil  attcn- 

Filnmonts  rnthpr  sliort,  of  a  dilute  jmriiliiiti  lend  eolor,  or  lead«ii  Rray. 
fieiiegilly  straight,  either  forming  a  inuoous,  blaekisl)  pnrplti  Htratum 
without  marked  rays,  or  diftVised  witli  ntlier  a1|[ae  in  a  gelatinous  iuas.i, 
mr«)y  osi'illatiuii  hut  gliding ;  artJclex  about  four  times  sliorter  t liiui  bnwd  : 
joints  fur  the  unkst  iwrt  not  granulule,  roivly  indiKtinotly  gnuiulale ;  ouds 
obtuxely  roundeil.  m-eaHionally  iJiortly  somewhat  attenuate. 

Diiun.  ,,',„'■  .0066. 

Ilnb.  lu  slaguU  prope  Philadelphia. 

o.     lurKKATOR.    Sp.   jY<ir. 

O.  in  strata  muFoso,  plerumi]ue  natmite,  olivH<vo-atn\  tougo  radiante  ; 
trie-liomatibuK  reetin  aut  siibnietiH,  tranqnllliti,  dlhite  virtdihus  vol  sutn- 
rat«  olivaeeis,  Imud  oseillantibus,  aed  amhulantibuii ;  apirulia  nonnthil 
attwmatis,  lato  rottindatls  vel  subtrunoati«,  curvatia ;  artieuUa  diautetro 
3-19  pk)  brevioribuf^  ad  geiUrula  ludistiuete  eontroetls ;  cytiopla8inat« 
homogeneu,  oil v)t(?eo~vi ride ;  vaglnis  liraiis,  ad  giuiieula  distiuetu  tnuiii- 
verse  strlatls, 

O.  Oceurring  lu  an  olivo-hlack  mucous  stratum,  mostly  swhnniing  and 
witli  long  rays ;  ll]aineut«  straiglit  or  struightisli,  light  green  or  deop 
olive,  traoqull,  not  osrillattug,  but  moving  with  a  gliding  motion ;  euds 
somewhat  attenuate,  hniailly  rounded  or  subtruncatc,  eurwd ;  art-ieles 
Mi  times  shoitor  than  broad,  slightly  eontraeted  at  tlio  joints ;  eytto- 
plaain  homogeneous,  (dive  greonj  slioatlts  Arm,  diatltictly  traiiNVersely 
grooved  nt  the  jointii. 

Diam.  .OOi" 

OKN.   LYNGBYA. 

I-.      BirOLOR.      Sp.    .V'lr, 

h.  triuliomatibus  simplieibus  In  ciuspitcs  nigro-virldcs  d«nae  in- 
IrieatiB,  varle  cnrvatls,  plommqnc  inarticnlatis,  interdum  bran  artleu- 
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latis  et  ad  genicula  conti*actis ;  cytiodermate  dilute  caeruleo-viride, 
plerumque  copiose  granulato,  saepe  interrupto ;  cellulis  perdurantibus 
cylindricis,  saepe  elongatis,  saturate  brunneis,  sparsissimis;  yaginisfirmis, 
achrois,  in  trichomata  matura  modice  crassis. 

L.  with  the  filaments  closely  interwoven  into  a  blackish  green  mat ; 
filaments  variously  curved,  simple,  mostly  inartictdate,  sometimes  shortly 
articulate  with  the  joints  contracted ;  endochrome  light  bluish  green, 
mostly  very  granulate,  often  interrupted;  heterooysts  cylindrical,  often 
elongate,  deep  brown,  very  few;  sheaths  firm,  transparent,  in  old  fila* 
ments  moderately  thick. 

Diam.  TyVv"- 

Hab.  In  flumine  Schuylkill  prope  Philadelphia. 

FAM.    NOSTOCHACEAE. 
GEN.    NOSTOC. 

N.       CALCICOLA.      Ag, 

Hab.  In  rupibus  prope  Catoosa  Springs,  Greorgia. — Prof.  Raveuel. 

Bemarks, — The  heterocysts  in  the  American  plant  are  both  intermixed 
and  terminal,  otherwise  the  description  of  the  European  form  is  well 
answered.  The  region  of  country  in  which  the  specimen  was  collected 
is  a  limestone  one.  I  am  unable  to  say  more  positively  whetlier  the  rocks 
on  which  it  was  growing  were  limestone  or  not. 

GKN.   SPHAEROZYGA. 

8.     P0LT8PERMA.     RabenhoTSt, 
In  stagnis  projie  Camden,  New  Jersey. 

8.      BUBRIOIDA.      Sp.   Nofi. 

S.  natans ;  trichomatibus  singulis,  rectis  aut  subrectis,  minimis,  dilute 
viridibus;  articulis  cylindricis  aut  subglobosis,  distinctis;  sporis  cylin- 
dricis, in  medio  gradatim  uonnihil  constrictis,  singulis  aut  duplicis,  sine 
cellulis  perdurantibus  inter  se ;  cellulis  perdurantibus  brevecylindricis, 
singulis,  distinctis. 

S.  Floating ;  filaments  single,  straight  or  straightish,  very  small,  light 
green;  ai*ticles  cylindrical  or  subglobose,  distinct;  spores  single  or 
double,  in  the  middle  gradually  a  little  constricted,  not  having  a  hetero- 
cyst  between  them ;  heterocysts  shortly  cylindrical,  single,  distinct. 

Diam.  cell.  veg.  trans.  TTyVv"*^-^^^^  >  spor.  transv.  j^ujj^-^^^jf'^^ 
.00023"-. 00022"  ;  long.  T,\ny"=-00066" ;  cell.  perd.  transv.  45^5"  "-00022. 

Hab.  In  stagnis  prope  Philadelphia. 

GEN.    CYLINDROSPERMUM. 

c.    Fi^xuosuM.     (Ag,)    Rahenh, 
Hab.  In  humo  irrorato  prope  Philadelphia. 
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C.      MIHIITVU.      Sp.   A'OB. 

C.  tnohomatlliu*  dilute  Reniftineis,  pleninique  HeKuotuveurvatis  et 
intricatic,  irterduni  Bubrectw;  artioiilis  ryliiidilclR,  ad  geniouU  plan 
RiinuB  ooiistriDtis,  lioiiio^nels  vel  gnmulatls ;  rallulia  perdurantibua  Wr- 
tiiinalibtiB,  hireiitia,  ([loboais;  ni>uriB  ullliitiul*,  dluDctro  S-8  plo  longtori- 
buR,  aubtilisalme  gruiulatls. 

FilamenU  littlit  noniglnouH  giifin,  g«iiernllj  curved  and  intricahs 
ituinetimos  atraiglitlitli ;  articli'8  cyliiidriv^l,  more  or  \e»a  ounatrloted  at 
tlie  joinU,  liomutifxiwaus  or  graiuilatu ;  licloitK'ystii  tuiiiiinal,  liinute, 
glolioso ;  MporcH  elliptU'al,  3-3  times  longer  tlioi)  broad,  wry  minutely 
Kriuiulato. 

Diam.  Artiti,  o,,'f>o"  ;  "jior,  long.  ,,Vc";  transv.  f„^t-ii"- 

tiab.  In  nUiftiiiH  ]>ro)>o  Plilludolidiin. 

iiitN.    ANAllAKNA. 

A.  thallo  mu(H>M>  ijelntinoMi,  iiidotlnit^  exitanao,  dilutissimo  bniiiueo, 
iiouiiihll  pulluoido ;  tricliomAtlbns  liaud  vaginatlo,  levitur  fluxuoso-oui'VK- 
tiis  uonnihl)  diatonttbiis,  baud  iiitrioati»,  ant  dilute  aureia  nut  dilutu 
OM'ruloo-tiridibus ;  articulis  glulMwls,  bomogeneis ;  collulU  )K>rduTantl- 
buH  artioulomn)  diam^tru  Cerv  npijunlibus,  glolKwls,  Tel  nu«  obtongU; 
aporia  tenniuallbua,  aingtdiH.  globo^s,  (f^sco-bruniieia  ?) 

Thallua  gelatinous,  nuiooua,  indennitely  expandod,  aomowiint  |>el- 
lucid,  with  a  brownisli  tlngo :  fllanioiita  not  vattlnato,  somewhat  curved, 
TKtlier  diabuit,  not  intricate,  eitlicr  a  ligbt  golden  yellow  or  light  bhiiali 
given  ;  Joints  (tliibodo,  liomojiencuua ;  bcttcrocyata  al>oiit  cqunl  to  tlto  flla- 
nient  in  diametur,  glolxwe  or  rarely  oblong ;  apores  tumdnal,  globoM. 

Hub.  Prope  Philadelphia. 

obH.    >"O3T0CH01'SlS.    Otn.    Sor. 

TrichomatA  ranioaa  cum  ucllulis  jieiilurantibua  aut  in  Intoni  sosailibua 
aut  in  ranmluruin  broviasiiuorum  upicibus  diapositis.  Vaginae  nullae. 
Thallua  dcflnitua. 

Tliollus  deAnito ;  tilauieut  bnuidied ;  buterocyats  Bvssilu  u))on  tlte  sides 
or  the  fllamenta  or  ralaed  upon  tliu  apices  of  short  branches ;  sheatlis 

Itnmark*. — Tlio  curiouH  plant  upon  nhidi  this  genus  is  founded  ixits 
the  habit  of  a  nustuc.  Thu  outer  portion  of  the  frond  Is  eondoused  so 
AH  to  give  tlie  appearance  of  a  iieridenn ;  tliere  is,  however,  no  true  peri- 
ilenu.  The  conaisteuoe  of  the  thollua  ia  that  of  a  firm  geUtiuou*  mass. 
The  trichomata  oi  fUnmeiits  radiate  from  tlio  iuuer  |»irt  of  Uie  fhind 
towarda  tlie  outer  surfnrv,  but  many  of  tliem  take  tlieir  origin  tu  tlio 
outer  portiuna  of  the  tballus.  In  moMt  ploi-ea  tliey  are  distini^tly  articu- 
late*), and  indeed  on«n  seem  to  be  composed  of  globular  oell!>.  reaem- 
hling  tlie  fllnmonta  of  a  noatoc ;  on  the  otlier  hand  In  certain  portiouR 
they  are  not  at  all  articulated.  No  sheaths  are  anywhere  visible.  The 
heterooyata  ore  atrtingely  enough  never  placed  in  tlie  ooutlnulty  of  tba 
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filaments.  Sometimes  they  are  sessile  immediately  upon  the  latter,  some- 
times they  are  raised  upon  very  short  branches.  They  are  globose  with 
rather  thick  walls.  No  spores  wera  discovered.  It  seems  to  me  best  for 
the  present  to  class  this  curious  plant  with  the  nostochaceae,  although  I 
am  not  altogether  satisfied  as  to  its  affinities. 

N.      LOBATUS.      Sp.    Nov, 

N;  thallo  vivide  viride  aut  luteo-viride,  cavo,  enormiter  lobato,  natante, 
modice  magno,  firmo,  gelatinoso;  trichomatibus  plerumque  longis, 
Aexuosis,  dilute  vindibus,  plerumque  articulatis,  partim  inarticulatis, 
cylindricis  aut  sub-moniliformibus,  sparse  scranulatis. 

Diam.  trichom ;  cell,  perdur. 

Bemarks, — I  found  this  plant  floating  upon  the  Schuylkill  river  just 
above  Manayunk.  The  hollow  frond  was  buoyed  up  by  a  bubble  of  gas 
contained  within  it.  It  was  an  irregular,  flattened,  somewhat  globose 
mass,  of  a  bright  green  color  and  about  ^  an  inch  in  diameter.  It  seems 
very  probable  that  in  its  earlier  condition,  it  was  a  solid  attached  frond. 
The  long  slender  filaments  are  often  very  tortuous,  but  run  a  pretty 
direct  general  course  towards  the  outer  surface. 

FAM.    RIVULARIEAE. 
GEN.    GLOIOTRICHA. 

G.      INCRUSTATA,      8p.   NoV, 

G.  globosa  vel  subovalis,  firma,  solida,  ad  pisi  minimi  magnitudinem, 
dilute  viridis,  crystallophora ;  trichomatibus  rectis  aut  leviter  curvatis,  in 
pilum  productis,  viridibus  aut  flavescentibus,  saepe  infra  laete  viridibus 
sed  supra  flavescentibus,  baud  ordinatim  articulatis ;  articulis  inferiori- 
bus  in  trichomatibus  maturis  brevibus,  plerumque  compressis ;  pilo  apicale 
recto  aut  leviter  curvato,  plerumque  indistincte  articulato,  saepe  inter- 
rupto ;  vaginis  amplis,  achrois,  saccatis,  interdum  valde  constrictis ;  spo- 
ris  cylindricis,  saepe  curvatis,  diametro  ad  9  plo  longioribus ;  cellulis 
perdurantibus  sphaericis. 

Diam.  trichom.  cum  vag.  7A^"-t5\^"  sporis  max.  j'iisjs"-j-^js" »  ^^^* 

Frond  globose  or  suboval,  firm,  solid  about  the  size  of  a  very  small 
pea,  light  green,  crystal  bearing ;  filaments  straight  or  slightly  curved, 
produced  into  long  hairs,  green  or  yellowish,  sometimes  bright  green  in 
their  proximal  portions  but  yellowish  above,  not  regularly  articulate; 
lower  articles  in  the  mature  filament  short,  and  generally  compressed ; 
apical  hair — like  portion  straight  or  slightly  curved,  mostly  indistinctly 
articulate,  frequently  interrupted;  sheath  ample,  transparent,  saccate, 
fM>metimes  strongly  constricted ;  spores  cylindrical,  frequently  curved, 
about  9  times  as  long  as  broad. 

Hab.  Schuylkill  river,  plantas  aquaticas  adhaerens. 
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OKK.     RlVrLARI.V. 

R.     CAHTILACIINKA.     Sjf  ^"f- 

R.  su1)t;)i>li08a,  pMrvn,  cArtlla^iitcn,  saturate  bniuuca  vul  sulv-ntra,  suli- 
Inriii  in  plantisniiiiaticiH  :— trtrliiiuiatibua  mntnrU  storilibus  ivctin  But  sub- 
rcotis,  cylinOrii'is,  oloiiKnlis,  hntul  (utioulittis ;  cytioplaamato  anope  iiiU>r- 
ruptu ;  viiitiiiia  nrrtiii  et  distinrtis;  ocUults  pcnlnraiitibus  {tl^ibnsiii,  (li«- 
inetro  RubaFqutJibuB :— tricbomittibua  fertilibus  ret'tis  itnt  sub-rwtbi,  supru 
H|)ora  oclhilU  8-0  bmtrucUs ;  H]H>ris  olungHtix,  TVi'tis  cyliiidricU ;  VMg;iins 
noniiiliil  cnuuiH,  an'tis: — ti'ti-homatibua  immaturia,  biwe  ai-tii'ulatis ; 
vu^iinin  aulxuiiplis. 

Fntiid  stili(;l(il>OM!,  smnl),  cflTtilnginous,  di^ep  brown  or  blackisli,  soli- 
tary tipon  kqtintlv  p)ai)ls :  muttitv  «tpri1c  lilaiiieiits,  oyliudrical,  oluHfcatod, 
not  ortlruUlcd,  tlirir  cytiii)tlnsiii  frotiueiitly  interrupted,  tliclr  sbeatlia 
i'l<K4c  and  disUiict,  tboir  liotvroi-yittH  gKibow  and  abi>ut  ciiunl  to  tlieni  iii 
dianuit«r ;  ft'rtilo  fllanicnls  strninUt  or  nearly  an,  abovo  the  sjHirV!)  fVir- 
nislii'd  witli  8  or  0  n'Hs ;  ajMrvs  elongnto,  Btraiiibt,  rylindrir'ftl ;  alieatlis 
ratluT  Uilck,  clo8t> ;  immature  lllanitMitti  ahortJy  artii-uUite,  Ou-ir  ahontlta 
mlJi(-r  large. 

Diani.  tricb.  cum  vug.  3,1^0"  I  "IHir.  joVo"- 

llab.  In  paludc.  Northern  Miebisnn. 

HKN.     DASYACTIS. 

D.      HUI.UH.      Sl>.    XOF. 

D.  |>arva,  ad  mofcnitndiuoni  piai  minimi,  oiioiitiiter  aub)iliilHtsa,  moU 
lis,  gciatinusa,  dilute  viridis,  baud  diHtincte  sonata ;  triuliomatibua  plt'r- 
nnxino  snbrectiH,  paitim  diHtiiiutc,  partim  indUtiiicte  artieitlutis ;  vaginis, 
in  triehumatibua  maturis  baud  visibiUbus,  in  triobomatibuH  juvonibns 
Bupra  eubompUH ;  cellulis  perdurant.ibus  sub-globuaia,  globwut),  vcl  ollip- 
ticiti,  diamotro  ituplu  majoribiia,  plcnimque  aiiijjulia  sed  Inteninm  bi  vol 
trisoriatix. 

Frond  tmalt,  about  tlie  bIkc  of  a  Bmall  pea,  irre(;u)arly  anbglobose, 
soft,  golatinouB,  liglit  (ti'^'^^'b  not  tliatinctly  coned ;  Dlamrnts  Keucratly 
HtraiKhtisli,  partly  dietinctly,  partly  indUtim^tly  ai-Ut-uliit«  1  slieaths  in 
tlie  mature  fllameut  iu)t  pcrneiitible ;  in  tliti  young  HlamcntH  rntlier  largo 
in  the  upper  )K)i-tion ;  lieteroeynts  Bul>g)olH)so  or  globoae  or  olliptie,  twice 
as  largo  lu  tbe  lllaiiicnt,  generally  single  but  Rumetimus  bi  or  tri-<i«riHte. 

Diam.  trii'h.  iD'oo"-4i,in"  ;  «-'l'-  P*-'"'-  ti'oo"- 

llab.  In  palude  plontas  aquaticas  odbaorens,  Nurthom  Mioliigan. 

iiKN.    MASTIOONEMA. 

M.  BIXlNflATl'M.  Sp.  A'ur. 
M.  initio  suliglobositm,  post«a  saepe  nomiihil  ftislnum,  iiigrtwvirlde.  lu- 
brieum,  flrme ;  triohomatibus  acmgineia,  valde  elongatis,  flaKoUiformibuB, 
Interdum  inarticulatlB  sed  Mwpius  breve  arttculatis,  interdum  ad  gonloula 
valdo  constrirtis ;  aplce  interdum  truncato  sed  plenmiquo  in  ptlo,  longo, 
ACtiroo,  flexuoBO,  produoto ;  vaginls  aohroia,  arctis,  saep«  aplcc  truneatla ; 
eelluUs  perduraiitlbuH  globosla  vel  subglobosis. 
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Thallus  at  first  subglobose,  afterwards  frequently  fusiform,  blackish 
green,  slippery,  firm ;  filaments  aeruginous,  very  elongate,  sometimes 
not  articulated,  but  more  generally  shortly  articulated,  sometimes 
strongly  contracted  at  the  joints ;  apices  sometimes  truncate  but  gener- 
ally produced  into  a  long,  flexuous,  translucent  hair ;  sheath  transpar- 
ent, close,  frequently  truncate  at  the  apex ;  heterocysts  globose  or  sub- 
globose. 

Diam.  jJ^j^'f=M02QJf 

Hab.  In  aquario  meo. 

GEN.    MASTIGOTHRIX. 

M.      FIBROSA,      Sp,     Nov, 

M.  trichomatibus  dilute  caeruleo-viridibus  vel  olivaceis  vel  sub- 
aerugineis,  infra  baud  articulatis,  supra  saepe  breve  ai-ticulatis ; 
apice  in  trichomatibus  maturis  in  setam  hyalinam,  distincte  articu- 
latam,  longam,  producto;  vaginis  achrois,  in  filamentis  immaturis, 
distale  distinctis,  latis,  hyalinis,  infra  modice  crassis,  arctis — in  trichoma- 
tibus maturis  infra  arctis,  et  indistinctis,  supra  in  fibetiliis  dissolutis,  in 
apice,  absentibus ;  cellulis  perdurantibus  globosis  interdum  geminis. 

Filament  either  light  bluish  green  or  olivaceous  or  subaeruginous,  below 
not  articulate,  its  upper  portion  often  shortly  articulate  ;  apex  produced  in 
the  mature  filament  into  a  hyaline  seta,  which  is  long  and  distinctly  ar- 
ticulate ;  sheath  transparent — in  the  immature  filament,  distally  distinct, 
broad,  hyaline,  but  proximally  close  and  rather  thick — in  the  mature 
filament  below  close  and  rather  indistinct,  and  superiorly  dissolved  in  fibril- 
lae  so  as  to  be  entirely  wanting  at  the  apex ;  heterocysts  globose,  some- 
times in  pairs. 

Diam.  trichom.  .i^"  ;  cell,  perdur.  ^-^I^''-^^^^'/. 

Hab.  In  strato  mucoso  cum  algis  variis,  in  rupibus  irroratis  prope 
Philadelphia. 

FAM.    SCYTONEMEACEAE. 
GEN.    SCYTONEMA. 

S.      CATARACTA.      8p,   NoV, 

S.  rupicola,  caei^itosum,  fusco-atrum,  longe  et  late  expansum ;  tri- 
chomatibus flexuosis,  flexilibus,  fere  0.25^'  longibus,  vage  pseudoramo- 
sissimis,  supei^cie  laeve ;  pseudoramis  elongatis,  singulis,  rarissime 
geminis,  liberis,  interdum  fuscis,  saepius  hyalinis,  apice  plerumque 
truncato,  rare  nonnihil  attenuate,  saepe  barbato,  baud  rubello ;  tricho- 
matibus iuternis  aerugineis,  tenuissimis,  plerumque  distincte  articulatis ; 
articulis  diametro  plerumque  brevioribus,  sed  interdum  longioribus, 
saepe  sejunctis,  saepe  subglobosis ;  vaginis  crassis  et  firmis ;  cellulis  per- 
durantibus et  basilaribus  et  inteijectis,  singulis,  rarissime  geminis. 

Diam.  trich.  c.  vag.  plerumque  .00045'' ;  max.  .0011'' ;  sine  vag.  max. 
.00013." 

8.  Forming  on  rocks  an  extended  turf-like  stratum  of  a  brownish 
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blnok  rolor;  flUmeuts  dexiimiH,  tlexlblo,  alnii>i<t  0.3S'' lung,  irre^lorly 
bnuichvd,  tlioir  aurfare  ttniootli  ;  hrttnflips  elonpite,  Biiiglo,  rarely  in 
pairs,  (Vpo,  sotiiptimes  fiispoun,  frequently  hyaUn«,  their  aplow  generally 
tninoatc,  ntrcly  fmmewhnt  attenuate,  nvquontly  prvvlded  wltli  onlari;!«- 
n)eut»,  never  reddieh ;  cytio|iUs)n  aeniginoiia,  very  tliin,  ^iiomUy  dis- 
tinctly articulate ;  artioles  mostly  iO)ort«r  than  br«ad,  but  iwinetimes 
longer,  fkvquently  diiyoinecl,  onou  suli^rlotiosc  ;  slioatha  tliick  luid  tlnn  ; 
heterooysts  Uttli  ImsaI  nnd  intcijocted,  single,  extremely  rarely  gemi- 

llab.  In  Humine  Niagara  projie  CAtaractam. 
B.     CilRTKS,     Sp.  A'nr. 

B.  niinutisaimuiu,  stmtum  teikiie  subniembrancum  foiiimnte ;  trtrho- 
nutUbus  B|Mrsc  pseudommuloain,  )M«uduran)ulis()ue  r«)«ntibus  ot  plus 
roinua  roncretia,  viridibiiM  nut  dilute  fuKcU.  vario  curvatis,  batul  rigidis  ; 
eytioplaiunato  viride,  artioulato.  rare  (listineto  granulosa ;  artieulis  diitiu- 
otru  longiuribuR  nut  brevluribnH ;  vnginis  nretin,  nininiliil  tenuibus, 
achroia,  pleruntque  eiiloriH  exjiertibus,  set!  intertltnn  dilute  fuKcis ;  rellulis 
jierduRuilibus  et  ainguUa  et  gemiiiis,  et  basiUibus  et  iuteijevtis,  globusisi 
vel  aubglobosis. 

S.  Very  minute,  forming  a  thiii,  BubmonibrHiuKVOus  atmtum ;  fila- 
ments ajiarsely  branched,  together  with  tlie  brancheii,  or««ping  and  nior« 
or  le*g  concretMt  together  by  tlieir  sides,  green  or  light  brown,  variously 
curved,  not  rigid;  oytioplasm  (internal  fllankent)  nrtioulnte,  rat«ly  dis- 
tinctly gnwulatu ;  joints  longer  or  sliurter  than  broad ;  slientlis  close, 
rather  tliin,  transparent,  generally  rolorlestt  hut  sometimes  light  brown  ; 
hetenH'ysts  globular  or  subglobulnr,  single  or  in  paurs,  basal  or  otlier- 

Diam.tridi.  rum  vng.  •j^6"-;i',in"- 

Hub.  SouUi  Ciuxilina  in  tumis  (I'latanus  oceidenUUisl.  Prof.  Ravonel. 
8.     RAVENKl.UI."    Sp.    j>'»r. 

S.  ligniuolo,  breve  oaospitoaum,  viride-nigruni ;  tricliomntihus  plerum- 
<)ue  r«])eiitibus,  vel  fusco-oUvaceis  vel  aur«o-fliaola.  modi('«  paeudoramosis; 
raniia  aseendentihus,  ngldis.  tiexuosis  rare  iisoudnrainulosiM,  vel  f^soo- 
oli%'aeeis  vel  aurmt-fUacis,  rarissime  cum  apidbns  subachrois ;  trichomati- 
bits  internls  ooloria  expvrtihtis,  granulosis,  sae|>«  vagina  erunipentibns, 
plerumque  articulatls ;  oHiculis  diometro  longioribus  aut  brevioribua  ; 
vaglnia  an^tia,  erassibua,  fuaco-oUvaceisvel  auruu-fliseia,  plerumqne  supra 
trunoatis  et  apertis,  superfleio  nonnunijuam  irreguhu« ;  cellulia  penlunui- 
tibus  aubquadr*ti«,  eingnlis,  interjectis. 

9.  Forming  little,  shortly  tuttj  spots,  on  bark,  of  a  gimniali  color  ; 
Hlontonta  mostly  creeping,  eitlier  brvvrnish  olive  or  yellowiiUi  brown, 
moderately  branehetl ;  branches  ascending,  rigid,  Hexuoiis,  very  ranly 
provided  witli  secondary  bnwohlota,  oitlier  brownisli  olive  or  yellowiali 
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btown,  rarely  subtransparent  at  the  apex ;  cytiopUsin  colorless,  granu- 
lar, often  extending  out  beyond  the  Bheaths,  generally  articulate ;  joints 
longer  or  shorter  than  broad ;  eheaths  cloae,  thick,  brownish  olive  or  yel- 
lowish brown,  for  the  most  part  truncate  at  their  ends  and  open,  their 
surface  sometimes  irregular ;  heterocysts  subquiidrate,  single,  interetitial. 

Diam.  trich.  cum  vag.  „^,"-,j^,"  ;  i-ani.  o.  v.  j^''-^^,". 

Hab,  South  Carolina,  in  ramis  Celtis.    Prof.  H,  W.  Ravenel. 

GEN.    SYMPHOSIPHON. 

B.      CORIACBA.       Sp.     2f0B. 

S.  in  strato  ad  2  lineam  crasso,  coriaceo,  nonniliil  spongioso  disposita  ; 
trichoniatibuspseudoraiDuliS(iue  Hexuosis,  dense  intricatis,  arct«  coiicretis ; 
trichomatibus  intemis  rarissime  baud  articulatis  sed  plerumque  breve  et 
distlncte  articulatis,  plernmque  pallescentibus,  interdum  dOutissime 
aerugineis,  saepe  interruptis ;  articulis  granulosis,  interdum  sejunctis, 
diametro  Bubaequalibus  ad  fere  dnplo  longioribus  ;  vaginis  crassissimis, 
distincte  lamellosis,  achrois  et  coloris  expertibus,  stiiitis  extemis  saepe 
intmnescentibus,  suporlicie  coirugata,  hirta;  cellulis  perdurantibus 
nullis? 

S.  Forming  a  leathery  and  spongy,  tough  stratum  of  about  S  lines  in 
thickness  and  of  a  light  slate  color.  Filaments  and  branches  flexuous 
densely  intricate,  closely  concreted  ;  interna!  filament  very  rarely  not 
articulated,  in  most  cases  very  distinctly  jointed,  generally  nearly 
colorless,  sometimes  with  a  faint  aeruginous  tint,  often  interrupted ; 
articles  granular,  sometimes  disjoined,  from  about  equal  te  twice  the 
length  of  their  diameter  ;  sheaths  very  thick,  transparent  and  colorless, 
very  distinctly  lamellated,  external  lamella  often  swollen,  their  surface 
corrugate  and  variously  rough  and  ragged;  heterocysts  none.? 

Diam.  trich.  c.  vag.  max.  TiVBif"=-00083 ;  sin,  vag,  max.  tsSso"-- 
.00035. 

Remarki. — I  have  examined  a  great  number  of  filaments  and  have 
nowhere  seen  anything  litae  a  beterocyst.  The  specimens  examined  had 
been  preserved  in  solution  of  acetate  of  alumina,  but  I  do  not  think  the 
salt  had  changed  materially  tlieir  color. 

Hab.  Texas,    Prof.  Ravenel, 

OEM.    TOLYPOTHRIX. 
T.    D18TORTA.    {MulieT.)    Kit.     Vor.  f 
In  aquario.    Dr.  Fricke, 

Bemarkt. — The  specimens  which  have  been  identified  as  T.  distorta, 
agree  well  with  the  descriptions  of  that  species,  except  in  tlie  fact  that  the 
heterocysts  are  often  4-seriate  and  that  they  are  rather  parallelogram- 
matic  than  subglobose,  as  well  as  in  the  circumstance  that  the  sheaths 
are  close.    I  do  not  think  the  differences  are  sutllcient  to  distinguish 
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FAM.    SIROSIPHONEACEAE. 

GEN.    SIROSIPIION. 
8.     PULYiNATiTs.    Breb, 
Hub.  In  rupibus  irroratis  prope  Philadelphia. 

8.     OUTTUI.A.     Sp.  iVor. 

8.  in  maculis  subnigris,  pai  vis,  tcnuibus,  plonnnquo  ix)tundatis,  intor- 
dum  cnorniibuS)  dis}K)situm ;  triohomutibus  aroto  intortextis,  laniossis- 
simis,  rigidis,  inaequalibuH,  snboylindricia,  nonnihil  contoitis ;  iiunulis 
abbroviatin  vol  nonnihil  olongatis,  apice  obtuso  rotundatis ;  itunuloruni 
ct  trichomatuni  collulis  tri-nmltisoriatiH,  pleruinque  pachydennaticis, 
ferru|(ineo-fu8oi8,  enormitor  glolmsis,  homogoneis ;  cellnlis  apioalibus 
intoixUnn  brtwo  cylindriois,  hand  articulatiM ;  viiginis  sat  tunplis,  luteo- 
brunnoia  vol  diluto  ferruginoo-brunneis. 

ArrangiHl  in  small,  thin  black  spots,  which  arc  gonorally  round, 
but  soniotimos  invgulai' :  illamonts  closely  intei'woven,  very  nmch 
branched,  rigid,  unetiual,  subcylindrical,  somewhat  contorted  ;  branches 
abbixwiate  or  somewhat  elongate,  apex  obtusely  ixninded ;  cells  of  tlio 
trichoma  and  branches  8  to  many  seriate,  mostly  with  thick  co;vts,  ferru- 
ginous* fuscous,  irrogularly  globose,  homogeneous ;  apical  cells  sometimes 
shortly  cylindrical,  not  articulate,  sheaths  ample,  yellowisli  brown. 

Diam.  mivx.  trich.  cum  vag.  yjo"    .(H)18. 

Hab.  South  Carolina,  ad  Ttucodium  distichon  corticem.  Pix>f.  Ha- 
venel. 

8.      ACKUVATUS.      Sp,    XoC. 

S.  in  guttulis  minutissimis,  subi^rustaceis,  nigris,  in  stitito  sub- 
continuo  saepe  aggregatis;  trichomatibus  parvis  ot  bravibus,  rigidis, 
admoilum  inaequalibus,  pixistnitis,  tuln^rculis,  arete  et  dense  ramos- 
sissimis,  viridibus  aut  aurois  aut  brunneis ;  ramulis  bit^vilms,  ploi^ 
unique  baud  ramulosis,  erectis  aut  ascendentibus,  saepe  abbreviatis, 
papilUfonnibus,  obtusis,  saepe  latei^iter  connatis ;  eellularum  serio  in 
trichomatibus  multiplioi  in  ramulis  plerumque  simplioi ;  ooUulis  subglo- 
lK>si8  vel  subangularibus,  viridibus,  baud  distinote  granulosis,  in  mmu- 
lorum  apiee  sivepe  biwe  cylindricis  et  inteixlum  obsolet43  artioulatis ; 
vaginis  aureis,  nonnihil  hyalinis. 

ArrangiHl  in  di\)i>s,  which  are  very  minute,  subcrustaceous,  black, 
and  frequently  aggregate  into  a  subcontinuous  stratum ;  Ulaments  small 
and  shorty  pix)strate,  rigid,  somewhat  unequal,  tuberculate,  densely  and 
closely  branched,  gi^een  or  golden  or  brown ;  branches  sliort,  for  the  most 
part  not  bnuiched,  ewct  or  ascending,  fivquently  abbreviate,  papilifoim, 
obtuse ;  series  of  cell  multiple  in  triclioma,  mostly  simple  in  tlio 
branches ;  cells  subglolntse  or  subangular,  gi^en,  not  distinctly  ginvnu- 
late,  in  the  apices  of  the  branches  ftxHiuently  shortly  cylindrical  and 
sometimes  obsoletely  articulate  ;  sheaths  golden,  somewhat  hyaline. 

Hab.  South  C»u*olina,  ad  corticem  (Ilex  opaca).  Pix>f.  11.  W.  Ra- 
vonol. 
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Diam.  trich.  cum.  vag.  max.  jj^  Ram.  y^W  -  jAs 
Remarks. — This  species  is  closely  allied  to  S.  coraloides,  but  I  think  is 
distinct  from  it. 

S.      LIQNICOLA.      /65p.    IfoV. 

S.  strato  expanso,  tomentoso,  atro;  trichomatibus  ramossissimis, 
arete  intei*textis ;  raraulis  abbreviatis  vel  elongatis,  subrectis  aut  varie 
curvatis,  apicibus  obtuse  rotundatis  vel  subacuminatis ;  trichomatum  et 
ramulorum  cellulisuili  velbiseriatls,  plerumquepachydemiaticis,  dilute  vel 
saturate  aerugineis,  enormibus,  plerumque  homogeneis ;  cellulis  termi- 
nalibus  elongatis,  cylindricis,  saepius  nonnihil  oscillatorium  modo  articu- 
latis,  granulosis ;  vaginis  sat  amplis,  baud  achrois,  vel  luteo-brunneis  vel 
fuscentibus  vel  ferrugineis. 

Occurring  in  an  expanded,  tomentose,  black  stratum  ;  filaments  very 
much  branched,  closely  interwoven,  branches  abbreviate  or  elongate, 
nearly  straight  or  variously  curved,  their  apices  obtusely  rounded  or  sub- 
acuminate  ;  cells  1-2  seriate,  mostly  thick  walled,  light  or  deep  aerugin- 
ous,  irregular,  mostly  homogeneous ;  terminal  cells  elongate,  cylindrical, 
frequently  articulate  somewhat  like  an  oscillatoria,  granulate ;  sheaths 
somewhat  ample,  not  transparent,  light  brown,  fuscous  or  ferruginous. 

Diam.  trich.  cum  vag.  max.  t3*j^''=. 00066". 
•  Hab.  South  Carolina  ;  in  lignls  fabrefactis.     Prof.  H.  W.  Kavenel. 

B.      NEGLECTUS.      Sp,     NoV. 

S.  immersus ;  trichomatibus  subsolitariis,  longis  usque  ad  lineas  quatuor, 
cylindricis,  ramossissimis ;  ramulis  singulis;  cytioplasmate  interdum 
aerugineo,  plerumque  aureo-brunneo ;  cellulis  unlseriatis  rarissime  bi- 
seriatis,  subglobosis,  interdum  sejunctis  sed  plerumque  arete  connectis 
et  moniliformibus,  modo  confiuentibus,  baud  distincte  pachydermaticis  ; 
cellulis  terminalibus  elongato-cylindricis,  saepe  nonnihil  oscilatorium 
modo  articulatis ;  cellulis  interstitialibus  nuUis  ;  vaginis  achrois,  inter- 
dum brunneis,  plerumque  coloiis  expertibus. 

8.  immersed,  subsolitary,  attaining  a  length  of  4  lines,  cylindrical,  very 
much  branched ;  branches  single  ;  cytioplasm  aeruginous,  mostly  yellow- 
ish brown ;  cells  uniseiiate,  very  rarely  biseriate,  subglobose,  sometimes 
separate  but  more  frequently  closely  united  and  moniliform ;  terminal  cell 
an  elongated  cylinder,  often  articulate  somewhat  like  an  oscillatoria; 
interstitial  cells  wanting ;  sheaths  transparent,  sometimes  brown,  mostly 
colorless. 

Remarks. — This  species  is  perhaps  too  close  to  S.  crameri,  but  appears 
to  differ  from  it  very  markedly  in  habit  and  place  of  growth. 

Diam.  trich.  cum.  vag.  -g^  =  .0017 ;  sine.  vag.  j^Vij" 

Hab.  In  stagnis  prope  Camden,  New  Jersey. 

S.      PELLUCIDULU8.      Sp     NoV. 

S.  immersus ;  trichomatibus  ramossissimis,  solitariis  vel  subsolitariis; 
ramis  ])lerumque  unilateralibus,  ramulosis ;  ramulorum  apicibus  late 
rotundatis,  baud  attenuatis ;  cellulis  in  seriebus  simplicibus  dispositis,  in 
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triohmniitibuH  nontiiliil  rotundatis.  in  ramulla  nape  MtgulKribus,  phwum- 
que  comprcBsiti,  dlunetro  a<M|U(Ulbt)9— 4  plo  brevioribus.  t«ruiiiMUbun 
r.vlindrirK  obscitre  articiitnlU ;  ceUulia  iiiteretitiolibiis  iiullls;  VM(tinlB 
arclis,  hjiiUiii*.  hmid  InnieUoala ;  rytioplasiiiate  aenigiiieo  vel  bninDt^s 
minuto  K"^oi'l)^to. 

S.  imniersM) ;  HluneHta  v«ry  rourh  branclio*).  Military  or  subsolitary  ; 
branchoR  mnatlj  unilateral,  bronohc^  ;  ajiicvi  or  tl)o  branclios  not  atten- 
uate, bmadly  roundnl ;  rella  dUiiost^  in  a  simple  sorlcn.  in  the  trichoma 
nomcwhnt  rouiidcil,  In  the  brauolios  fh>qucntly  angular,  mostly  rom- 
ptvKsrd.  equal  to  4  limes  ehortev  tlion  the  dlainotor ;  tetmlnal  tvll  oylindri- 
ral,  olMU'nri'ly  artlmilAtP ;  Interstitial  ovUs  none ;  slivath  elo8«,  hyaline, 
not  lamellate  ;  eytloplaiun  aeruKlnnuo  nr  brown,  minutely  granulate. 
Diam.  trldi.  cum  \ag.  .,'nii"  .00106"  ;  sine  wtg.  -WWS"- 
-Kab-  lu  stHK"'^  pnipe  Ililwrnia  Florida.    Mr.  Wm,  Canby. 

B.      BCVTENKMATOIDKEl.      Sp.     Xov, 

S.  Btmto  RubmembranaMKi,  nigro-vlrlde,  itao)te  Inturrtipto,  oum  »up(«r- 
Itcie  Inaeiiuale ;  tricliomatibuK  saepo  an-te  lutrlcatis,  Hoxnoaia  attt  vari« 
curvatiB,  hand  rlgidls,  plorumque  vix  nunoais ;  celluliH  uniserlatin, 
Interdum  interruptis  arvtia,  Irregulara  quadranitnlii),  diamotrv  HUb- 
atHiualibUB  aut  1-3  plo  bruviorlbntt.  baud  diatincte  {[ranulatls,  enenileu- 
vlridibus ;  vaglnU  lunplix.  baud  diittiuot«  bunelloNi*,  auperfloie  enormiter 
enrruf^tis  ot  hlrtla,  adirol!>,  iiterunuiiiu  eoloris  exportibus  interdnin 
dilute  bruniieis. 

S.  lu  a  submembrannceoiu,  blankiah  greun,  n:iK|uentIy  IntermpM^i 
nt-ratuni,  vritli  an  uneven  surfaev;  titaments  ufleii  eliwely  intricate,  ItexuonH 
or  variously  eiirved,  not  rl)(ld,  mostly  spar«ely  bnuiclied ;  oolls  unimriate, 
Bometimos  iutemiplixl,  close,  iriv^nlarty  quwli-an)n>Inr,  about  equal  in 
length  to  tlielr  dianictor,  or  about  1-3  thnes  shorter,  not  distinctly  trnui- 
ulale.  bluisli  green  ;  slieatlia  ample,  not  distinutJy  lamellat«,  llieir  surflw* 
rough   and    oorrugate,   tnuiBimreiit,   mosUy  rolorletv,   sometimes  light 

Diam.  sine.  vug.  max.  .j'pa"-.Oi.tO08";  cnm  rag.  max.  .(Jo" -.001 8". 

CLASS    CHLOROrHYLLOniYCEAE. 

FAM.     PALMELLACEAE. 

OBS.    PALMELLA. 

p.      JRRENII.      flp.    .Vor. 

r.  tliallo  indefinite  exi>anso,  initio  dilut«  aut  Inete  viride.  molle,  pellu- 
cidulo ;  aetate  prtivecta  Hrmo,  tubereuluso,  imturate  ullvaceo-viride ; 
eellulitiglolHViiitivelelliptici^ — in  thalli  aetate  immatuni,plcnun<)u«  singulis 
ant  geuiinis,  saepe  distaiitibns. — in  aetate  provei'tit  saepo  in  fiuniliasxon- 
uoxis,  plerumquo  courertis ;  tegumentisin  tltalllaetatoimmaturoplerum- 
quo  diOluentibns,  aetati)  provccia  plerumqne  dlsUncUH. 

Thallus  Indefinitely  expanded,  in  the  beginning  soft  and  polludd,  aRon 
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wards  firm,  tubercular,  deep  olive  green  :  cells  globose  or  elliptical ;  in 
the  immature  thallus,  single  or  geminate,  frequently  scattered ;  in  the 
mature  thallus  often  closely  coigoined  into  families,  mostly  crowded ;  in 
the  young  thallus  the  teguments  of  the  cells  are  mostly  diffluent,  after- 
wards  distinct. 
Diam.  cell.  glob.  max.  j-^^'=*0002S ;  cell,  oblong,  long.  max.  j-^jf^^ 

QKN.   TETRASPORA. 

T.     LUBRICA.     (Both)  Ag, 
In  aquis  limpidis  prope  Philadelphia. 

GEN.    RHAPHIDIUM. 

B.      POLTMOBPHUM.      Fr484n. 

Hab.  Prope  Philadelphia. 

FAM.     PROTOCOCCACEAE. 

GEN.    BCENE8DE8MUS. 

8.    ACUTU8.   Meyen. 
Hab.  Prope  Philadelphia. 

s.    POLTMORPHtre.    8p.   Not. 

8.  cellulis  fusiformibus,  aut  ovalibus  aut  ellipticis  aut  globosis,  sin- 
gulis aut  2-8  coivjunctis,  plerumque  utroque  polo  aculeo  unico,  interdum 
aculeis  duobus,  instructis :  apicibus  obtusis,  acutis,  vel  acutissimis ; 
aculeis  gracillimis,  rectis,  modice  elongatis,  inclinatis. 

8.  cells  fusiform,  or  oval,  or  elliptic,  or  globose,  single  or  2-7  con- 
joined, fumislied  in  most  cases  with  a  single  spine,  sometimes  2,  at  each 
end ;  ends  obtuse,  acute  or  very  acute ;  spines  exceedingly  slender  and 
acute,  straight,  moderately  long,  inclined. 

Diam.  ^^^"-^^^"  ;  plerumque  :f^^". 

Hab.  In  aquis  quietis  prope  Camden,  New  Jersey. 

GEN.    HYDRODICTYION. 

H.     tJTRICULATUM.      Both. 

Hab.  In  stagnis  prope  Philadelphia. 

GEN.    PEDIASTRUM. 

B.     BOBTANUM.     (Turptn.)    Afsngh. 
Hab.  In  stagnis  prope  Philadelphia. 
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FAM.  DESMIDIEAE.* 

OKN.    PALMOOLOBA. 
r.    CLBrsTDtu.     Wo«d- 

P.  MutlooU  et  brjophtlft,  in  gelatiu»  acliroa  interdum  dilute  Tirid« 
nhlulani ;  c«lluUs  cyllDdrloiK,  cum  polls  obtuse  truncato-rotundktis,  diiun- 
«tro  S-8  plo  loiigioribui  ;  lamina  cLloropliyllacea  Bxill,  plerunique  indis- 
tincte,  Bsepe  nulU ;  plumtkte  dilute  viride ;  nucleo  pleriimiiiie  diBtinct« ; 
■jgosporis  Biibfuscis  aut  subslobodB  aut  eiiortniter  in  clepsydm  fonna ; 
membrana  externa  enormiter  eioavata  et  Bulcata. 

P.  living  on  rocks  and  mosses,  swimming  in  a  transparent,  sometimes 
liglht  green  jelly ;  cells  obtusely  truncated,  roumled  at  the  ends,  S-3 
times  longer  than  broad  ;  chlorophyll  lamina  axillary,  mostly  indistinct, 
often  wanting ;  ondochnime  light  green ;  nucleus  generally  distinct ; 
■ygosporo  subfiucous,  either  subglobose  or  of  an  irreguhu'  form, 
Bomenhat  resembling  that  of  an  hour-glass ;  external  coat  liTegularly 
excavated  and  sulcata. 

Dlaro.  ,13.". 

Hab.  In  rupibua  et  In  musois  Irroratis  ad  Chelten  Hills,  prope  Phila- 
delphia. 

GEN.  CLOSTEBIUM. 

C.      BHRRHBKROII.      X«nggh. 

Hab.  Prope  Philadelphia. 

C.      DIANAS.      Bhrh. 

Hab.  Prope  Philadelphia. 

Hab.  Prope  Philadelphia. 

r.    HOBTRATuif.    Ehrh- 
Hab.  Prope  Pltlladelphia, 

C.      SKTACKm.      Ehrb. 

Hab.  Prope  Philadelphltk 

C.     UNKATOM.     Bkrb. 
Hab.  Prope  Philadelphia. 

r.      LEIBLKIKtI.      KU. 

Hab.  Prope  PhlUdelphla. 

C.      PARVULUM,      A'lWJ. 

Hab.  Prope  Philadelphia. 

c.     ACEROSUM.     iSchntnk.)     Ehrb. 
Hab.  Prope  Philadolphia. 
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QBN.    TETMEM0RU8. 

T.      ORAKULATU8.      {BHb,)     Ralfi, 

Hab.  Prope  Philadelphia. 

OEN.   PLEUROTAENIUM. 

p.      TBABECULA.      {Bhrb.)     NoBQ. 

Hab.  Prope  Philadelphia. 

QKN.    SPIROTAENIA. 

8.    BRTOPHiLA.     {Bvih,)    RdbenhoviU 
Hab.  Prope  Philadelphia. 

OEN.  MICRA8TERIA8. 

M.     TRUNCATA.     {Covda.)     Bvib. 
Hab.  Prope  Philadelphia. 

M.    JBNNERi.    Balfs, 

GEN.  STAURASTRUM. 

8.      PUNCTUALATUM.     Brib, 

Hab.  Prope  Philadelphia. 

GEN.  DIDYMOPRIUM. 

DR.    GREYILII.      Ktz, 

Hab.  Prope  Philadelphia. 

GEN.  COSMARIUM. 

C.       CUCUMI8. 

Hab.  Prope  Philadelphia. 

c.    B0TRYTI8.    (Bory,)    Menegh, 
Hab.  Prope  Philadelphia. 

FAM.  ZYGNEMACEAE. 

Bemarks, — In  this  family  I  only  enumerate  such  species  as  I  have  found 
in  fruit,  since  there  can  be  no  certain  identification  of  sterile  plants.  My 
list  I  am  well  satisfied,  however,  by  no  means  completely  represents  the 
fauna  of  the  neighborhood  of  Philadelphia. 

GEN.    RHYNCONEMA. 

R.      ELOKGATA,  8p,  Nof>. 

R.  articulis  vegetativis  diametro  7-20  plo  longioribus ;  articulis  spori- 
feris  multo  brevioribus,  valde  tumidis  ;  cytiodermate  utroque  fine  pro- 
tense  et  replicato ;  fascia  unica,  laxissime  spirali ;  anfractibus  plerumque  7 ; 
sporis  ellipticis,  diametro  1-2  J  plo  longioribus. 

Sterile   joints    7-30  times    longer  than  broad ;    fertile  joints  much 
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■hort^r,  greatly  swollea ;  cell  wkll  at  «Mh  end  produced  or  folded  in ; 
chlorophyll  ftbment  1,  spinl  liu  ;  turns  mosUr  T  ;  nporei  elUptiol,  3-3} 
times  longer  Uian  broad. 
Diam.  Spor.  .,'»„  '  .W106.    Artie.  vegeUt  tj\iW"S' 
Hab.  In  aquls  limpklia  prope  Philadeli^ia. 

n.    PDLCHRI.LA.    Sp.  y»t. 
R.    artioulia  eterilibUBdiametro  2-3  plolongioribua;  aporiferiB  aonni- 
hil  tumidia ;  ftucia  unlc* ;  aiilVactibus  3-4  ;  sporia  elliptici*,  diametro 
Tere  duplo  longioribus  ;  c,^-tiodcruiate  utroqkie  Hno  protease  et  replloato. 

Sterile  joints  )-3  tinea  longer  than  broad ;  fertile  joints  aomowhat 
•wollen ;  eliloroptiyU  band  one  ;  turns  of  spiral  3-4 ;  sporea  elliptical, 
almost  twice  as  long  as  broad  ;  cell  wall  at  each  end  produced  or 
folded  in. 

Diam.  Artie,  Steril.  ,,\,.  -  t/o»  '^  ■'"^^  "  -W^S-    Spar,  „•„  -  ;J8, 
=  .1X112.00188. 
Hab.  In  atagnia  prope  Philadelphia. 

OEN.  SPIBOOYRA. 
a.  WBBKKI.  Ktt. 
AwMrl-i.— The  American  tona  agreea  pretty  well  with  tlio  European, 
but  ia  howevFT,  larger,  Its  cells  also  a  attain  a  greater  proportlonnte 
length,  and  their  chlnropliyll  bauds  hare  more  turns.  The  lower 
limits  of  the  American  form  are,  however,  so  overlapped  bj  tlie  upper 
limits  of  the  European,  ttint  it  seeuts  to  me  they  must  be  considered 
identical. 

Hab.  In  stagnie  prope  Philadelphia. 

8.    DtintA.    Alt. 
Stmnrt*. — I  have  never  seen  tlie  sponutgial  cell  swollen  in  American 
speeimens,  in  other  resim-t.i  the  a^freemeut  is  complete. 
Uab.  In  siagnis  prope  Pliiladelphia. 

8.  quiMNA.     iAg)  A'b. 
Hab.  In  etagnis  prope  Philadelphia. 

s.  tuvVLAtua.    (IIa»sall),  RabgnMorU. 
Hnb.  In  rivulis  proi>e  lUberuia,  Florida.     Mr.  Wm.  Canby. 

B-    LONQATA.     ( raucA),  A'Ci. 
Hab,   In  stngnis  prope  Pliiladelpbia. 

s.     iNBiQNis.     (BmmU),  Kit. 
Hab.  In  stagnis  prupe  Philadelphia. 

8.     PBOTECTA.     Sp.  Nor. 
S.  saturate  viridis,  lubrioa ;  artioulia  aterilibus  diametro  8  plo  longiori- 
bus; Bporiferis  vix  tumidis;  cytiodermate  in  cellube  utroque  flne  pro- 
tense  et  replicato ;  fosein  iinica ;  anIVactibus  S ;  sporis  oblongis  vel  ellip- 
ticia :  membrano  crassissimo. 
S.  Deep  green,  slippery ;  sterile  joints  S  times  longer  than  broad  ;  fer- 
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tile  cells  scarcely  swollen ;  cell  wall  folded  in  at  the  ends ;  chlorophyll 
band  single  ;  turns  6  ;  spores  oblong  or  elliptical,  spore  wall  very  thick. 

Diam.  Art.  steril.  7H^"=.00146 ;  spor.  lat.  7JS^"-^J^"=.00133-.0016 
long.  7i 4^=0033. 

8.      CRA88A.      KU. 

Hab.  In  stagnis  prope  Philadelphia. 

8.    DiLUTA.     Sp,  Nov, 

S.  articulis  stenlibus  diametro  subsequalibus  ad  duplo  longioribus; 
fructiferis  hand  tumidis  ;  fasciis  spiralibus  5,  angustissimis,  laxis,  valde 
nodosis ;  anfractibus  plerumque  ^,  interdum  1 ;  zygosporis  sparsis,  late 
ellipticis  vel  ovatis  aut  globosis ;  cytiodermate  modice  teuue,  in  utroque 
fine  nee  protenso  nee  replicato. 

S.  Sterile  joints  about  as  long  as  broad  to  twice  longer,  fertile  cells  not 
swollen ;  chlorophyll  bands  5,  exceedingly  narrow,  lax,  strongly  nodose ; 
turns  mostly  ^,  sometimes  1 ;  zygospores  few,  broadly  elliptical,  ovate  or 
globose ;  cell  wall  moderately  thin,  not  infolded  at  the  ends. 

Diam.  Artie,  steril.  tH7>"-.0<>3". 

Hab.  In  stagnis  prope  Philadelphia. 

8.      PARVISFORA.      8p,  Noif. 

S.  articulis  sterilibus  diametro  2-4  plo  longioribus ;  fructiferis  baud 
tumidis,  diametro  1-2^  plo  longioribus;  fasciis  spiralibus  4,  angustis, 
nodosis,  anfractibus  pluribus ;  zygosporis  parvissimis,  ellipticis,  diametro 
1^2  plo  longioribus;  cytiodermate  utroque  fine  nee  protenso,  nee 
replicato. 

Sterile  joints  2-4  times  longer  than  broad ;  fertile  not  tumid,  1-2^ 
times  longer  than  broad ;  chlorophyll  bands  4,  narrow,  nodose ;  turns 
many ;  zygospores  very  small,  elliptical,  1^-2  times  longer  than  broad ; 
cell  wall  not  infolded  at  the  end. 

Diam.  Art.  Steril  7Hiy"=.0O3  spor.  diam.  transv.  jiW^-jiW^^^-^-' 
0023;  long  7li^''-^|J^"= 

Hab.  In  stagnis,  Hibemia,  Florida.     Mr.  Wm.  Canby. 

GEN.     ZYGNEMA. 

z.    iNsiGNis.     {Haasall),  KU. 
Hab.  In  stagnis  prope  Philadelphia. 

GKN.     SIROGONIUM. 

8.      BETBOVEB8UM.      8p,  NoV, 

S.  articulis  sterilibus  diametro  7-15  plo  longioribus ;  fasciis  spiralibus  1, 
rare  2,  latis,  granulatis ;  anfradtibus  1-9  ;  articulis  fertilibus  valde  tu- 
midis, retroversis,  copulatione  genufiexa  et  sine  tubo  connexivo ;  cytio- 
dermate nonnihil  crasso,  utroque  fine  pi*otenso  vel  replicato ;  sporis 
ellipticis. 

Sterile  joints  7-15  times  longer  than  broad ;  chloroplyll  band  1,  rarely 
2,  broad,  granulate ;  turns  1-9 ;  fertile  article  very  tumid,  retroverted ; 
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union    of  celU  without   connecting   tul)e8,  g«nuflexuoua ;   cytioderm 
some  what  thick,  infolded  at  the  ends ;  spores  elliptical. 
Diain.  cell.  Hteril.  yj^io''   -^^S* 

oa».    MEaOCARPUS. 

M.      BCALARI8.      Ha9ML 

Hab.   In  stAgnie  prope  Philadelphia. 


1    « 


ORD,  SIPHOPHYCEAR 

FAM,  HYDROGASTRE.E. 

GEN.  HYDROGASTRUM. 

R.    GRAWLATUM,    (Linn).    Diirp, 
llab.  In  stagnis  exaiccatis,  Delaware.    Dr.  I.  F.  Billings. 

FAM.  VAUCHERIACE.E. 

OKN.     VAUCHKRIA. 

▼.     OEM  IN  AT  A,     ( FaKcA).     Ik  C. 
Ilab.  In  stagnis  prope  Philadelphia. 

y.    FOLTMORPRA.    J^,  JVior. 

y.  in  c«)8pite8  dense  intricata  ;  thallo  capillari,  tenui ;  antheridia  cor- 
niculata  ex  romuli  lateralis  apice  formatis ;  raniulis  fertilibus  interdum 
et  oogoniis  et  antheridiis  instructia,  interdum  antlieridiis  solum ;  oogoniis 
plerunique  geminia,  interdum  singulis,  globosls  vel  oyatis,  8»pe  brevi- 
rostratia,  plerumque  diatincte  pedunoulatis  sed  railus  sessilibus;  oosporis 
enomiiter  aubgloboaia  vel  ovatia;  aporodevmate  achroo  e  stratis  duobus 
com}M>aito. 

Cwapitoae  ;  thallua  hair  like,  thin  ;  antheridia  corniculate,  formed  of 
the  apex  of  lateral  branches  ;  fertile  branches  sometimes  furniahed  both 
with  oogonia  and  antheridia,  aometimes  with  antheiidia  alone ;  oogonia 
sometimea  aingle  but  mostly  in  pairs,  occaaionally  shoitly  rostrate,  gen- 
erally distinctly  pedunculate  but  sometimes  aeaaile ;  ooaporea  irregularly 
subgloboae  or  ovate,  surrounded  by  a  tranapai^nt  double  spore  coat. 

Hab.  In  aquis  pi^pe  "Buflklo  Bayou,'*  Louisiana,  Pi^of,  H.  W. 
Ravenel. 

y.    BSRiCEA.    Lfngb. 
Hab.  In  stagnis  et  humis  irroratis  prope  Philadelphia. 

y.  AVERSA.    Ilauah 

B0mark9,—l  have  found  this  species  in  the  neighborhood  of  Philadel- 
phia,  if  indeed  it  be  a  species.  Prof.  Rabenhoret  thinks  it  probably 
merely  a  form  of  tlie  proceeding  and  all  the  specimens  I  have  mvt 
appeared  to  run  into  it. 
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FAM.    ULVACEAE. 
GEK.    SCHIZOMEBIS. 

B.      LEIBLEIKII.      KUi,  f 

See  Proc.  Biolog.  and  Microsc.  Department,  Ac.  Nat.  Sc.  1868,  p.  12. 

FAM.     OBDOGONIACEAE. 

O.      MIRABILE.      Sp,      Nofi, 

O.  gynandrum,  rare  setigerum  ;  articulis  diametro  2-8  plo  longiori- 
bus ;  oogoniis  plerumque  singulis,  rare  geminis,  nonnihil  ovatis,  infra 
latis  sed  supra  contractis  et  medio  tumidis;  poris  lateralibus  duobus 
supra  medium  positis ;  oosporis  aut  late  ovalibus  aut  subglobosis ; 
sporodermate  baud  signato ;  antheridiis  plerumque  bicellularibus,  inter- 
dum  tricellularibus,  plerumque  in  iilo  vegetativo  iufra  oogonium  aut  in 
oogonio  insidentibus;  spermatozoideis  singulis  et  geminis. 

0.  gynandrous,  rarely  setigerous ;  articles  2-8  times  longer  than 
broad ;  oosporangia  mostly  single,  rarely  geminate,  subovate,  in  the  lower 
portion  broad,  in  the  middle  swollen,  in  upper  part  contracted ;  the  2  lat- 
eral pores  situated  above  the  middle ;  oospore  subglobose  or  broadly  ovate ; 
it  coats  without  markings;  antheridia  generally  bicellular,  sometimes 
tricellular,  numerous,  placed  generally  upon  the  female  filament  either 
upon  or  below  the  oosporangia. 

Diam.  Artie,  veget.  7^5ff"-7jJ^"-=.0004-0017.Spor.  ^^^^n^^^^n^MW 
-0027''. 

H.  ab.    'In  rivulis  quietis  prope  Philadelphia. 

o.    HUNTii.     Wood,     {American  Naturalist) 
Hab.  In  aquario  meo. 

o.    iNEquALE.    8p.    Nov, 

O.  dioicum;  cellula  basal!  biloba;  plantis  femines  quam  plantis 
masculis  permulto  majoribus;  oogoniis  enormiter  globosis  vel  subovoideis, 
poro  laterale  supra  medium  posito  instructis ;  oosporis  forma  eadem,  sed 
paulo  minoribus. 

O.  dioecious,  basal  cell  bilobate ;  feminine  plant  very  much  larger 
than  the  male  plant ;  oosporangium  irregularly  globose  or  subovoidal, 
opening  by  a  lateral  pore  above  the  middle  ;  resting  spores  of  the  same 
form  as  the  sporangium  but  a  little  smaller. 

Hab.  In  stagnis  prope  Philadelphia. 

O.      MULTISPORUM.      Sp.      Nov, 

O.  gynandrum ;  oogoniis  singulis,  vel  binis  vel  ternis  continuis, 
globosis  ;  pore  laterale  distale  instructis  ;  oosporis  globosis,  oogonii  lumen 
replentibus;  antheridiis  plerumque  pluribus  planta  feminea  insidentibus, 
cellula  inferiore  multo  majore. 

O.    gynandrous :  oosporangia  single  or  bi  or  triseriate,  globose,  about 
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the  utne  «ite  M  tlie  RiKH-aiiKlal  ea*ity ;  aotlieridta  bl  or  trloelluUr, 
ourv«d,  with  th«  lower  mII  much  the  Inrifest,  ([«ni<T»11y  Bdherliig  In  «on- 
■idermble  nnmbera  bi  all  parta  of  the  fetiiiUe  pluit. 

Ilsb.  lu  atsgnl*  praiw  Philadulphla. 

OKNVs    BULBUCIIAETE. 
B.     CAKBTII.     Sp.     Sor, 

B.  permaipia  ad  .nsn"  longn,  iparae  ratnusa ;  Krticulia  sterllibni  dia- 
motro  2-8  plo  longioiibui :  oogoniU  taUralibua  n\  In  rainulorun)  aploeni 
posltls,  transvet-He  euormitei'  ovallbua ;  (Kiai>orl8,  traiisvvrBe  eiiormiter 
ovallbu«,  plerumqne  nonnihil  triangulnribiis  oogimii  lumen  replentlbui ; 
■l>orodennata  crauo,  hand  ctuttato,  enoi-miter  pniictatu ;  antherldili  bloel- 
hilnrlhus. 

B.  verj  Iarg«,  attaining  a  length  or  more  than  on«-third  an  inch, 
apanely  branchcHl ;  Hterile  jolnla  ^  to  8  tinipi  longer  than  broad  ;  oospoiv 
angia  lateral  or  plari'd  npon  the  ends  of  brancheB,  irregularly  tran»- 
versely  oval ;  oaip«r«R  of  a  Blniilar  shftpe  often  a  little  trlangnlar,  Allin; 
UiD  cavity  of  tlie  B|>OTangiuiu  ;  spore  coat  thick,  not  oostate  but  Irregu- 
larly punctate. 

Diain.cell.steril. -,'ii/'-„'„,"    .OOOeO-001.   Spor. tranav.  tJIo"- -OOase. 

Ilab.  In  K<]uis  quietis  proi>e  nilwniJa,  Florida,  Mr.  William  Canby. 

B*mari: — It  aHordB  nie  great  iileaxure  to  dedicate  thi*  very  handsome 
•pecies  to  Mr.  Wllllnm  Onnhy,  an  an  aeknowledtfnicnt  of  fhvora  recelvofl, 
and  as  a  testimony  of  reniKK't  and  liigh  iieraonal  regard  for  him  as  a  man, 
and  aa  being  among  the  foremoBt  atudenta  of  American  phanen^wnic 

K.     DDMOIA.     Sp.     Not, 

B.  artiotdla  diametro  1^-2  plo  longiorlbna;  oogonlU  plerumqne  in 
raroorum  breviatiimorum  apiribmi  positia  Red  liiterdum  latenJibua, 
plerumque  setani  terminaleni  gei-eiitibua ;  ooii)>oriB  enormiter  ovalibus 
aiit  ovatiR,  nonnihil  indiatin<<t«  loiigitudinaliter  obli<iue  anbarcte  ■ti'iatia; 
antherldiii  blcellutaribua,  atipite  iuatructia,  oelhila  buale  medio  tnmlda, 
■upra  aae)>e  oontracta. 

Joints  1^2  times  longer  than  broad  :  oosporangla  generally  pU««d  upon 
the  enda  of  short  branoliea  but  sometimea  lateral,  moatly  carrying  a  ter- 
minal aeta  ;  resting  spores  irregularly  oval  or  ovate,  somewhat  indistinctly 
obliquely  longitudinally  and  rather  closely  striate ;  antlierldla  bicalhdar, 
Aimiahed  with  a  little  slii>e,  their  basal  cell  tumid  In  the  middle,  (V*- 
quently  contracted  alHive. 

Hab.   In  aqnarto  tiieo. 

B.     If)  NOT  A.     8p.     A'or- 

B.  aparae  ramosa,  elungatA ;  articuliadiametro  max.  ()^n"--00<M)  1^ 
2^  plo  longloribua ;  oc^oniia  interrium  Uteralibua  et  tesalbUiua,  luterduu 
Inter  ramulorum  oellnlaa  vogetativaa  poaltis,  dlsMpimeuto  uuUo;  ouaporia 
ovalibus,  longitudinal! ter  nonnihil  obUi)ue  et  diatante  coatatis,  aporo- 
dermate  nonnihil   orasao ;  autheridila  S-4  o«lluUribus,  atipitatis. 
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B.  sparsely  branched,  elongate  with  the  joints  1^2^  times  longer 
than  broad  {j-^js"=M(i6)  ;  oosporangia  sometimes  lateral  and  sessile, 
sometimes  placed  upon  the  apex  of  a  branch,  sometimes  situated 
in  the  length  of  the  branches  between  their  cells ;  the  empty  cell  which 
supports  them  without  dissepiment ;  oospores  oval,  filling  closely  the 
cavity  of  the  spore  case,  longitudinally  somewhat  obliquely  and  distantly 
costate  ;  spore  coat  rather  thick ;  antheridia  3-4  celled,  scarcely  stipate. 

Hab.  In  aquis  quietis  prope  Philadelphia. 

FAM.     CHAETOPHORACEAE. 
GEN.     CHAETOPHORA. 

C.  FI8IFORMI8      (Roth)     Ag, 

Hab.  In  stagnis  plantas,  &c.,  adliaereus  prope  Philadelphia. 

GEN.    DRAPARNALDIA. 

D.      FLUM08A.      (VaucJi,)     Aff, 

Hab.  In  aquis  quietis  prope  Philadelphia. 

D.  GLOMBRATA.      ( FrtttC/*. )     Aff, 

Hab.  In  rivulis  et  stagnis  et  aquis  limpidis  quietis  prope  Philadelphia. 

D.      BILLIKG8II.      Sp.     NoV. 

D.  valde  gelatinosa;  fills  et  ramis  primariis  achrois  ad  ^fl^js"  crassis, 
sparsissime  ramosis,  articulis  diametro  2-6  plo  longioribus,  saepe  medio 
valde  tumidis ;  fasciis  chlorophyllis  dilute  viridibus,  saepe  nullis  aut 
subnullis ;  ramulorum  fasciculis  distantibus,  late  ovalibus  vel  late  tiian- 
gularibus,  altemantibus  vel  oppositis  vel  triplo  verticellatis,  sparse 
ramosis,  patentissimis ;  ramulis  cum  pila  longissima  robusta  teiminale ; 
oosporis  globosis,  monilifoime  conjunctis ;  sporodermate  crasso. 

Frond  very  gelatinous,  filament  and  primary  branches  attaining  a  diam- 
eter of  ^\ji"i  very  sparsely  branched,  their  articles  2-6  times  longer  than 
broad,  often  very  much  swollen  in  the  middle ;  chrorophyll  band  light 
green,  frequently  almost  or  entirely  wanting ;  fascicles  of  branches 
distant,  broadly  oval  or  triangular,  alternate,  opposite  or  in  whorls  of 
three,  very  open  ;  ultimate  branchlets  terminating  in  a  long,  robust, 
hyaline  hair ;  resting  spores  globose,  with  thick  walls,  arranged  in  long 
moniliform  sometimes  branched  filaments. 

Remarks. — I  dedicate  this  very  beautiful  species  to  Dr.  J.  S.  Billings, 
U.  S.  A.,  to  whom  I  am  under  tlie  greatest  obligations  for  aid  in  the 
prosecution  of  this  research,  and  whom  I  have  ever  found  to  unite  the 
greatest  scientific  liberality  to  a  strong  enthusiasm  for  and  able  prosecu- 
tion of  the  study  of  these  lower  vegetable  forms. 

Hab.  In  aquis  limpidis  quietis  prope  Philadelphia. 

GEN.    APHANOCHAETE. 

A.    REPEN8.    A,    Braun, 

Hab.  In  algiis  confervaceis  prope  Philadelphia. 
A.  P.  S. — VOL.  XI — 8 


CLASS    RHODOPIIYCEAE. 

■FAM.    PORPHYRACEAE. 

OKV.  PORPHTRIDIUM, 
F.  CRrESTVii.  (Ag)  Xa»g. 
Rfnuirii*. — A  Bmttll  pi<s^  of  Imiw  was  sent  mo  by  my  frieud,  Dr.  BU- 
Xin^f,  «n  wlitch  wot«  *  fen  spooks  of  tliU  littlo  orgiu>ism.  Tlio  hone  hud 
bc<<i)  picked  up  on  Oovprnor's  Iiilnni),  New  York  Harbor,  and  it  is  very 
possible  tliat  it  was  a  ffesli  arrivul  from  Kuro)>o.  I  lutve  uever  met  with 
traces  of  Uie  ajiecies  elsewliere. 

p.     MAOKiFirriii.    Sp.    -You, 
P.     celluliB  glolwsis  vt'l  «ul>t:lo)>».siH,  rare  noiiiiibil  polygonis ;  cytio- 
plasmate  pur]>")vi\  gnuiulalo;  cytioiionniite  erasso,  band  lainelloso. 

Colls  globoMO  or  8nli);lf>lioso.  rarely  somewhat  polygonal ;  endocbromft 
purple,  graiuilate ;  roll  wall  thick,  not  laniinnle. 

Dnuu.  Cell  cnni.  totium.  ,,,',,j-:i'„^a'    Tegutn.  dSoo-ijJsj- 
llab.  In  terra  bumidn,  Texas.    Prof.  Ravouol. 

FAM.    CIIAXTRAXSIAOEAE. 

oKN.    CHANTBANSIA. 
r.    KXPASSA.    ."^ji.    Nor. 

r.  caospitosa,  in  lapiile  stratiiin  saturate  violaea*v-purpuroiiiu  lubri- 
ouin.  indeflnlte  expaiuium  fonuiws ;  tills  pnrpntvis,  utodice  ratnosits  fere 
S  lineas  km^is  ot  nunii  plorumtjue  strictiu  et  rectis,  s»epe  olon^tis ; 
raniiilis  furtilibus  b^evibu^  asi'cndeiitibus ;  urlieuUs  dituuetro  3-1^  plo  lou- 
gioribus,  extremis  obtusis;  iiolysiH>ri)>  iu  ramollis  latvndibus  rocemo&im 
et  oouforlini  cumulatis,  ovnlibiis  u>l  nonniliil  olwvaUs. 

Caoopitoee,  fonning  a  dark  purplis  slippery,  indvtluite  stratum  on 
atones;  HIamenta  purjilo,  inixlendcly  bmncbo<l,  almost  3  lines  long, 
toKctlior  witli  the  bnmches  strict  ami  straight,  uflan  elongate  ;  infertile 
branehos  aunietimos  I'ery  few,  sonictinies  very  numerous  ;  fertile  bnuiuhes 
aliurt,  asoonding  \  Joints  :t.s  times  as  Ion);  as  tlicir  diameter,  the  final 
HTtidca  obtusely  ronnded :  imlysiKires  racemose,  cwiwded  on  the  fertile 
branolies,  ovftl  or  somewhat  ovate. 

Diani.  Fil.  ,,.'„(." -.0004".  Spor.  transv.  „V„,"  s000i'71iiiig.,,'„,  .  .OlH>4" 

Iifnarb*.—\  formerly  referreil  tliis  species  «*ry  donbtftilly  to  C.  viola- 
oca  Kti.,  but  am  now  convimttl  that  it  is  distinct  Its  sim.',  niwle  of 
gniwtl),  and  habit  all  are  very  different  from  tliose  of  that  species. 

Ilab.  In  rivulisproiie  Philadelphia. 

Whilst  tlie  above  has  been  ^>iug  through  the  press  I  have  found  float- 
ing on  a  "  Itrick  |>uiid  "  tlio  following  new  nustuchaceous  plant. 


1869.] 


145 

ANABAENA    GIGANTEA.    Sp.   Nov. 
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A.  thallo  nuUo,  trichomatibus  singulis  et  numeroso-consociatis,  natan- 
tibus,  rectis,  in  aetate  juveni  spiraliter  convolutis ;  articulis  plerumque 
subglobosis,  arete  connexis,  granulosis;  cellulis  perdurantibus  interjectis, 
articulis  vegetativis  subaequalibus  utroque  polo  punctlforme  inerassatis, 
subsphaericis ;  sporis  subsphaericis. 

Thallus  wanting;  filaments  occurring  floating  singly  on  water  or  in 
great  numbers,  straight,  but  in  the  young  state  often  spirally  convolute  ; 
articles  mostly  subglobose,  closely  connected,  granular,  heterocysts  sub- 
sphaerical,  interstitial,  a  very  little  larger  than  the  vegetative  cells, 
thickened  at  each  end  in  a  punctiform  manner;  spore  subsphaerical. 

Diam.  Artie   vegetat.  max    y?VVv~ Heterocysts    ^V^=-^^^5. 

Spor.  at.  TiyVVTr= Long.  t^Vv=.001. 

Bemarks, — With  the  above  anabaena  was  a  Caelosphaerium,  which 
appears  to  be  the  (7.  dubium  Chrun,  In  no  instance,  however,  was  the 
frond  of  nearly  so  great  size  as  the  European  form  is  said  to  attain  to. 

I  have  also  recently  identified  the  following  plants,  new  to  this  continent. 

GEN.    CLADOPHORA. 

C.      BRACHYSTELECHA.      Bobenh. 

Hab.  In  aquis  prope  Philadelphia. 

G.      FRACTA.     Billw. 

Hab.  In  flumine  Schuylkill. 


Stated  Meeting,  July  16,  1869. 

Present,  eight  members. 

Mr.  Fraley,  Vice-President,  in  tte  Chair. 

A  letter  accepting  membership  was  received  from  John 
Phillips,  dated  Oxford,  England,  June  12,  1869. 

A  photograph  for  the  Album  was  received  from  J.  H.  C. 
Coffin,  of  the  National  Observatory,  Washington,  D.  C. 

Letters  of  invoice  and  acknowledgment  were  received  from 
the  Royal  Library  at  Munich,  the  Koyal  Academies  at  Pesth 
and  Brussels,  and  from  Mr.  S.  A.  Green,  Librarian  of  the 
Massachusetts  Historical  Society. 

A   letter  was  received  from  Gen.  Humphreys,  in  reply  to 
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tlie  comnmnicfttion  of  the  Secretaries  respecting  the  publica- 
tion of  gcolopcal  surveys  in  tlie  West. 

Donations  for  tlie  Library  were  reoeivcil  from  tbe  Royal 
Siwiotics  and  Academies  of  Tasmania,  Hungary,  Prussia,  Ba- 
varia and  Belgium,  tbe  Socictii-s  at  Moscow,  Gorlitz,  Bremen, 
Penzance  and  Liverpool,  the  Olvervatories  at  Munich,  Brus- 
sels, Washington  and  Cincinnati,  the  Geological  Societies  at 
Berlin  and  London,  the  Geographical  Societies  at  Paris  and 
Ix>ndon,  M.  Barrande,  M.  Zantcdeschi,  the  Astronomical  and 
Metwrological  Sooietios  at  London,  the  Boston  Public  Library, 
Massaoliusctta  Historical  Society,  Poabody  Museum  and  Har- 
vard College,  the  Franklin  Institute,  the  Peal>ody  Institute, 
the  Bureau  of  Refugix^  and  War  Offic<.'  at  Washington,  aud 
the  Wisconsin  Historical  Si>ciety.  A  larg^i  number  of  Edu- 
cational volumes  and  pamphlets  were  received  in  exchange 
from  the  Massjkcliusetts  Historical  Soi-icty. 

Tlie  re}K)rt  of  the  Committwi  on  Dr.  Horn's  pajwr  was  read 
and  accepted,  and  the  jMijier  referred  to  the  Publication  Com- 
mittiv,  with  instructions  to  publish  in  the  Transaetiona. 

The  death  of  Dr.  C.  D.  Meigs,  at  his  residence  iu  Mctlin, 
Pa-,  June  2S,  in  the  TStli  year  of  bis  age,  was  announced  by 
Dr.  Busbeulx'rger,  and  on  motion  the  President  of  the  Society 
was  requesteil  to  nominate  a  member  to  prejwro  an  obituary 
notice  of  the  deccasetl. 

Prof.  Coyic  e.xhiluK'd  drawings  of  the  fossil  rumains  of  a  large 
t'lvtact'ous  Mi>sasauroid.  He  otlered  also  for  the  aewptaneo 
of  the  S'viety  six  8vo  lithographic  i>Iates  alrciidy  prepartxl 
on  stone  to  illustrate  two  (wipers  of  fossils  found  in  Virginian 
raves.  On  motion  the  plates  were  acc«'ptcd,  and  the  Swrt^ta- 
taries  directed  to  have  the  requisito  nuniln'r  of  impressions 
taken  to  illustrate  the  two  jMipers,  for  the  next  number  of  the 
I'rocei-dings. 

On  motion  the  iKilIoting  for  nominations  62fi — tiS"  was 
postj«>ned  until  October,  on  account  of  the  small  numlH?r  of 
memlx-rs  pri«ent. 

Pending  nominations  (iSS,  **■>'),  640  were  read,  and  the 
Si>ciety  wjis  adjimnK>l. 


IHTI 


July  16,  1880.]  I'**  [Cope. 

SEVENTH  CONTRIBUTION  TO  THE  HERPETOLOGY  OP 

TROPICAL  AMERICA. 
By  Edward  D.  Cope. 

[Read  he/ort  the  American  Philoaopkieat  Societi/^  July  16,  1869.] 

Hydromedusa  tbctifera,  Copey  ap,  nov. 

Char,  The  anterior  portion  of  the  carapace  depressed  and  prolonged  ; 
the  first  vertebral  scutum  neai'ly  twice  as  long  as  wide  ;  the  nuchal  scu- 
tum narrow  transverse,  twice  as  wide  as  the  first  vertebral ;  four  times 
as  wide  as  long.  Light  brown,  with  slightly  radiating  or  transverse 
darker  brown  spots  on  the  costal  plates.    Below  bright  yellow. 

Description,  Carapace  more  elevated  at  the  anterior  vertebral  bone 
than  above  the  pelvis,  then  descending  steeply,  and  prolonged  roof-like 
to  the  nuchal  margin.  Posteriorly  rather  abruptly  decurved  to  oppo- 
site the  lowest  plane  of  the  sternum,  and  considerably  below  the  strongly 
recurved  points  of  the  posterior  lobe  of  the  same.  Two  posterior  vert©i^ 
brals  and  each  posterior  costal  with  a  projection  at  the  posterior  part. 
Margin  a  little  elevated  and  turned  out  above  the  hinder  limbs.  The 
sides  descend  steeply,  and  the  superior  plane  is  broad  outside  of  tlie 
scapulsB.  Lateral  marginals  not  prominent,  being  a  ridge  directed  rather 
upwards,  which  is  bounded  above  by  a  strong  groove.  Fine  median  mar- 
ginals not  united  to  disc  throughout,  but  by  costal  processes.  The  first 
three  marginal  bones  very  much  wider  than  long,  the  second  nearly  twice 
as  wide.  The  nuchal  marginal  very  large,  as  long  as  wide.  Three  mar- 
ginal bones  of  the  bridge  with  an  undulate  i*idge  along,  their  upper 
margin,  the  third  with  the  ridge  running  diagonally  across  it,  descending 
behind. 

Two  last  pairs  of  costal  bones  united  on  the  median  line.  Last  verte- 
bral scutum  of  an  urceolate  form,  much  narrower  at  its  point  of  contact 
with  the  penultimate.  The  latter  the  narrowest  of  the  series.  Penulti- 
mate marginal  scutum  extending  nearly  to  the  middle  of  the  last  verte- 
bral. Second  marginal  scutum  much  longer  than  wide,  the  first,  twice 
as  long  as  wide.    First  costal  longer  than  wide. 

Sternum  without  fontanelle  or  interstemal  elements,  the  anterior 
lobe  both  longer  and  wider  than  the  posterior.  The  gular  scuta  small, 
the  humeral  and  femoral  each  considerably  wider  than  the  pectoral:, 
No  axillary  or  inguinal  plates,  bridge  short ;  claws  strong.  Posterior 
lobes  with  a  deep  rounded  emargination. 

Measurernents, 

In.       Lin. 

Length  carapace  (over  arch) 11  4 

Depth 3  1 

Length  sternum 8  4 

Total  width  below 6  2 

Length  bridge 1  8 

"        femur  (straight) 2  4 

"       tibia 2  5 

"        foot 23 

Upper  surface  of  limbs  dark  brown. 
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tlithilaL  This  tiiitlo  orcun  in  soino  or  tlie  trlbubtrics  of  the  Panuia 
or  t'ragUMy  rivei-s,  eillier  in  the  Argcntino  C'unfiHl«mtion  or  Iho  Uanda 
Orienljil,  hut  in  irhich,  1  tlo  not  know.  My  Infonnation  is  derived  fi'um 
W.  W.  Morgan,  M.  D.,  of  Phi1a(lo1)ihi%  wlio  rcHidod  many  years  in 
Monte  Video,  wtiere  he  obtained  the  siioc.imen  from  a  coUoctor. 

This  speciCH  differs  from  those  already  known,  in  the  (creater  extension 
forwaitlH  and  laterally  of  tlie  anterior  margin  oftlio  carapace.  In  conse- 
quence the  forms  of  the  vertebral,  nuchal,  and  marginal  plates  are  e\- 
n^^mtod  iu  form,  tlie  flrst  in  length,  tliu  last  tvro  in  width. 

CiiKiflPiTS  KOniDVB,  Cnpt. 

If  this  genus  be  regarded  as  co-extensive  with  the  Otodtvkmy*  of  Dr. 
Gray,  tt  embraces  with  the  present  addition,  fourteen  8)tecieA. 

Carapace  oval,  moderately  clevate<l  and  with  obtuse  median  keel ;  niar- 
pin  entire  not  recurved.  Vertebral  plates  bmadcr  than  long,  with  con- 
cave posterior  sutures,  except  the  anterior,  in  which  the  length  is  some- 
what iu  excess.  Its  lateral  margins  are  parallel  aud  tlie  anterior  angle  ia 
produced,  curtailing  the  small  nuchal,  ^uta  concentrically  groove<), 
visitile,  tliough  obsolete  in  the  old  individual.  Plastron  ratlier  plane, 
deeply  emarginate  behind ;  very  openly  in  tvmxt..  Inguinal  and  axillary 
scales  very  small.    Araolie  of  the  scuta  a  little  above  and  behind  tlicir 

Claws  nliort,  toes  much  nnlti>d  on  nil  tlie  limbs.  Soles  and  palms  with 
large  scales.  Forearm  witli  six  crosa-rows  of  l&rgo  scales  in  front,  and 
two  longitudinal  rows  on  the  outer  Side.  A  cross  series  of  three  across 
the  carpus  behind.  Posterior  foot  club-sliaped.  Testudo-like.  tlie  heel 
with  three  cross  rows  of  shields  of  1,  3,  S  resiwc lively,  tlio  iiostorior  of  tho 
last  two  very  large,  double  tlie  next  smallest.  Itost  of  tlie  hind  limb 
small  scaled. 

Head  broad  plane  above,  muiile  and  loreal  region  vertical.  Beak  ob- 
tusely hooked,  not  emarginato ;  alveohtr  ftw^s  witliout  grooves  or  ridges. 

Ground  color  of  body  yellow,  tho  limbs  and  throat  shaded  and  sjiotted 
with  red,  which  is  margined  with  black.  The  neck  above  and  Intertdly 
is  marked  witli  numerous  black  rings  and  lines  ;  below  with  the  gular 
regiim  it  is  closely  black  dotted.  Tail  very  short,  even  in  the  niales, 
yellow,  with  flue  black  longitudinal  lines  above.  Limbs  with  black  and 
pink  dots.  A  chevron  sliaped  nd  bond  extends  from  tlio  orbits  round 
tho  canthUB  nostralis  and  niuule,  and  another  wider  and  witli  narrow 
black  margin  lictwcen  the  orbits,  with  the  apex  forwards.  Two  similnj' 
bands  extend  from  the  orbits  posteriorly  to  tlie  obscure  tympanum,  aud 
two  are  conceiitrioably  arranged  on  the  occiput,  the  apex  of  tlie  anterior 
being  separated  as  a  large  red  spot.  In  the  male  the  colors  are  deeper 
and  brighter.  Carapace  yellowisli  brown,  eaoli  costal  scutum  with  a  hori- 
Kontally  oval  black-edgod  yellow  spot  in  ita  area,  surrounded  by  yellow 
annnli.  Tlie  young  shows  sliows  that  tlicre  are  two  such  concentric 
annuli.  Mni^inals  with  alternating  loiigilu<liual  yellow  and  black  Hues 
above,  brown  below.  In  tlie  young,  tlie  vertebnvls  have  a  mar]i:inHl  ycl. 
low  anuulus  and  median  oval  ring  witli  yellow  and  black  variations. 
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Below,  deep  brown,  the  plastron  broadly  yellow  all  round.  In  the  young 
the  yellow  extends  over  the  whole  plastron  ;  in  the  very  old  the  brown  is 
very  narrow  medially. 

Measurements,  (No.  265.) 

Greatest  length  plastron Cm.  .1525 

Width  medially  (Total) •*  .1123 

Greatest  length  carapace "  .16 

Greatest  elevation  carapace **  .064 

Hind  limb  from  knee "  .0638 

Fore  *•  elbow "  .041 

Head  and  neck  above **  .07 

Width  head  (Temporal) "  .024 

From  orbit  to  end  muzzle "  .0082 

Habitat.  Tuchitan  Tehuantepec,  Mexico,  discovered  by  Prof.  Francis 
Sumichrast.    Four  specimens,  Nos.  264-5-6-7. 

This  handsome  land  tortoise  appears  to  approach  sufficiently  near  the 
C.  callicephalus,  Gray  (Proc.  Zool.  Soc,  London,  1863,  254),  of  unknown 
habitat,  to  render  a  comparison  proper.  That  species  according  to  Gray, 
has  a  poBtenorly  truncate  plastron,  and  a  notched  beak.  The  vertebral 
scuta  are  as  long  as  broad,  the  second  and  third  longer.  The  chin,  throat, 
and  upper  parts  of  the  neck  are  spotless.  We  owe  this  species  to  our 
active  correspondent,  F.  Sumichrast,  who  since  the  days  of  Natterer, 
has  not  been  equalled  in  the  thoroughness  and  extent  of  his  zoological 
researches  in  Tropical  America. 

CONIOPHANES  PICKIVITTIS,   Cope, 

Scales  in  twenty-five  longitudinal  series,  vertex  and  muzzle  in  one 
plane ;  upper  part  of  rostral  plate  prominent,,  not  produced  between  the 
internasals;  Latter  less  than  half  prefrontals.^  Prefrontals  longer  than 
wide,  decurved  to  the  subquadrate  loreal.  Postnasal  higher  than  pre- 
nasal.  Pveoculars  one  or  two,  postoculars  twq,  superior  larger.  Super- 
ciliaries  narrow..  Frontal  rather  wide,  with  long  posterior  angle,  ttnd 
parallel  lateral  outlines  which  are  little  shorter  than  the  anterior.  Occipi- 
tals  elongate,  scarcely  emarginate  behind^  Superior  labials  eight,  fouilh 
and  fifth  entering  orbit.  ^  Sixth  higher  than  long^ ;  seventh  lai^gest.  Tem- 
porals 1-2./  Postgeneials  shorter  than  pregeneials^  Inferior  labials  ten. 
Gastrosteges  158  two  anals ;  urosteges,  90.  Total  length,  .542  m. ;  of  tail, 
.063  m.';  from  muzzle  to  canthus  oris,  .014  m.;  interorbital  width,  .0048  m. 

The  ground  color  above  and  below  is  white,  which  is  immaculate 
below,  except  on  the  throat  and  chin,  where  it  is  black  dusted.  Above 
three  broad  black  bands  extend  from  the  end  of  the  muzzle  to  the  end  of 
the  tail.  The  inferior  commences  on  the  middle  of  the  third  row,  and 
occupies  three  and  two  half  rows  of  scales ;  a  row  and  one-half  intervenes 
between  this  and  a  median  dorsal  band  which  covers  six  and  one  or  two 
half  rows.  The  ground  color  on  the  head  is  an  irregular  line  from  the 
muzzle  along  each  cauthus  and  beyond  orbit,  and  the  upper  labial  plates  ; 
these  are  thickly  dusted  with  black,  the  anterior  spotted  on  the  edge. 
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From  ChfhtiiUn.  Tahua»te|N>c,  Western  Mexico.  F.  Sumichrast.  Coll. 
in  Mns.  Sniitbsoniim,  No.  24S. 

SvMPHiMi's  LEi'coeTOMVS,  Ctipf.  ip.  el  gta.  nor. 

Chitr.  gtn.  Deiititioii  isodout  ;  cephitliu  platea  nomial  exropt  that  tlie 
inteninsals  nr«  confluent  with  the  imsal,  and  the  1»tt«T  with  eacli  other 
and  Willi  the  loT«al.  Freorbitnls  one.  Roatral  Bhieht  not  )iran)inent ; 
iicalos  smooth,  equal,  luiiporons ;  anal  biHd.     General  fumi  eUingate. 

This  genns  differs  from  CliilonienidCiu,  to  wliich  its  (^clinical  cliaraeters 
are  Kimilar,  about  as  much  as  anf  roliibrino  serpent  does  from  a  burroichi); 
calamarian.  Its  fonn  is  nearly  tJiat  of  Cyclnphis,  and  it  sliould  perhaps 
lie  placed  nearest  to  it  in  the  njsteni.  Steindadiner'a  Bergenia  merifaua' 
•liould,  it  appears  to  me,  be  referred  to  (.'liilonieniBcus  Cope,  of  which  it 
is  the  fourtii  species. 

Char,  tperif.  The  head  narrow,  not  very  distinct,  the  tuuKzIe  acumin- 
ate, hut  obtuse  at  tlie  extromity.  The  scales  in  flfleen  longitudinal 
series.  The  form  is  cyliudric  and  elongate.  The  tail  of  medium  len^^ 
as  in  Cyclophis.  Rostral  plate  high  as  wide,  scarcely  visible  from  sbo\-e, 
nut  pronnneut.  Side  iihield  of  the  muizle  pierced  by  the  nostril  and  ex- 
teitding  to  the  preocular :  latter  long  as  high,  not  reaching  the  frontal. 
PoAtiiculars  one  on  one  side,  two  on  the  other.  Su)>erlor  labials  seven, 
third  and  fourth  bounding  orbit,  all  longer  tlian  liigh  except  tlie  fifth  ; 
trniporals  1-~J  large,  the  anterior  bounding  tlie  flfth  and  Bixtl)  labials. 
Tlie  median  sutures  of  the  roatronasal  and  prefrontal  plates  of  equal 
length.  Frontal  longer  than  wide,  with  concave  aides ;  superciliaries 
wide,  occipitals  clunpate,  common  suture  nearly  as  long  as  jirefttmtHls 
and  fronlals  togetlier,  tniucate  l>eliiud.  Inferior  labials  eight,  fltlh 
largest — narrow;  pregeneials  a  tittle  longer  than  postgeneials.  The  eye 
is  rather  small.    I'l'ostegeK.  Ill,  gaKtrosteges. 

Color  olive  gray  almvc.  a  dor^-kl  band  of  light  brown  extending  over 
tlii-ec  TOWS  of  scales  to  the  origin  of  the  tail ;  the  skin  of  Its  median  region 
lieing  yellow.  Throat,  chin  and  superior  labials  light  yellow,  a  black  line 
alW»ie  tlie  superior  labials  t^mxa  the  second  jiosteriorly.  The  brown  of  the 
npi<er  regions  descends  to  the  lower  row  of  scales  at  about  the  twelfth 
transverse  row;  two  or  three  lower  rows  are  jiale  ed([ed.  Belly  dirty 
white.  Tiie  dorsal  band  is  posteriorly  ill  defined,  and  extends  a  little  be- 
yond the  vent ;  tail  brown. 

Total  length,  Ko.  340 :H  S.5 

Length  tail 10  9 

length  rictus.  No.  ±2T 6.S 

Interorbitol  widtli i.8 

Width  muiale 1.8 

Width  orbit. 1.4 

Length  tail 7  0 

No.  8-10.  l<>om  Chibuitan,  tVora  Uie  same. 

No.  227.  From  the  collections  of  the  Smithsonian  Institution  from  thtt 
province  oCUaxaca,  Mexico,  made  by  Francis  Sumichrast. 

•  KMinl.  OHI*t.  Prrf .  Nsvin  RrpUlln.  H  If. 
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LbPTODIRA  MY8TACINA,   Cop€* 

Scales  in  nineteen  longitudinal  series.  Body  very  slightly  compressed, 
head  distinct,  an  elongate  oval.  Superior  labials  seven,  the  second  in 
contact  with  the  upper  and  lower  preoculars,  third  and  fourth  with  orbit, 
and  fifth  with  occipital  excluding  the  temporal.  Fourth,  fifth,  and 
sixth  higher  than  long  ;  temporals  1-1-2.  Oculars  2-2,  inferior  small  in 
both  sets.  Internasals  long  as  wide,  prefrontals  longer  than  wide. 
Frontal  longer  than  wide,  with  parallel  sides,  considerably  in  contact 
with  superior  ocular.  Occipitals  oval,  scarcely  emarginate  behind. 
Postgeneials  longer  than  than  pregeneials.  Gastrosteges  187,  anal  1-1 , 
urosteges  70. 

The  ground  color  is  a  dirty  white,  and  is  uniform  below.  Above  it, 
marked  by  very  broad  cross-bands,  which  extend  to  the  gastrosteges  and 
are  twice  as  wide  as  the  intervals  of  ground.  There  are  thirteen  to  the 
vent ;  on  the  posterior  half  of  the  body  they  divide  on  the  vertebral 
line,  and  alternate  ;  one  is  thus  continuous  with  two  of  an  opposite  side, 
leaving  the  ground  in  lateral  squares.  Head  above,  including  occipitals, 
a  lighter  speckled  brown  above,  leaving  a  white  collar.  A  black  band 
from  eye  to  angle  of  mouth,  and  a  second  from  below  the  eye  to  mouth, 
parallel  to  the  above,  encloses  with  it  a  light  band  ;  a  black  band  from 
eye  to  nostril ;  lips  in  front  black  spotted.  Total  length  16.25  inches ;  of 
mouth  7  lines ;  of  tail  4.25. 

Habitat.  The  western  region  of  Mexico,  near  the  Isthmus  of  Tehuan- 
tepec,  two  specimens  (251-261)  sent  to  the  Smithsonian  Institution  by 
Francis  Sumichrast.  This  serpent  approaches  very  near  the  L.  pacifica 
Cope  in  details,  but  differs  totally  in  coloration.  The  stinictural  differ- 
ences are  the  following  : 

.    X.  mystacina,  X.  pacifica. 

Head  elongate  oval ;  Head  short  wide. 

Preocuiar  reaching  frontal ;     Pi-eocular  not  reaching. 
Prefrontals  longer  than  wide ;  P.  f.  wider  than  long. 
Fifth  labial  to  occipital ;  Fifth  labial  not  to  occipital. 

TniMORPHODON,  Cope, 

Proceed.  Acad.  Nat.  Sci.,  Phila.,  1861,  297. 

This  peculiar  genus,  hitherto  not  found  outside  of  the  Mexican,  Cen- 
tral-American and  Sonoran  districts,  is  well  illustrated  by  the  collections 
received  by  the  Smithsonian  Institution.  Two  species  have  been  hith- 
erto known,  and  I  now  add  three  others,  as  follows  : 

/.  8caU%  in  21-3  Rows, 

Seven  (six)  superior  labials  ;  three  loreals  ;  head  black  in  front  with 
a  white  T  shaped  mark ;  back  with  uniform  black  rhombs. 

T.   TAU. 

Eight  superior  labials  ;  head  broad,  short ;  three  loreals ;  head  dark- 
brown,  with  light  cross-bar  on  muzzle  and  between  eyes,  and  Y  on  oc- 
ciput ;  body  with  broad  brown  annuli ;  tail  one-fifth  the  total. 

T.    UPSILON. 
A.  P.  S. — VOL.  XI — T 
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Nino  superior  Inbials ;  head  long,  EWoUen  behind  ;  two  loreals  ;  h«iid 
with  n  1yre-sliK]>ed  pattern,  back  with  irregulwr  rhombs,  with  pMo 
ceiiti«s;  tail  one^itli  the  teugtit.  t.  LVROPRAI^Ee. 

Nine  superior  l»hiiUt( ;  head  lonj; ;  two  Uireali ;  head  with  rliovi'on 
bands ;  hotly  witli  irregrdar  pule  centred  rhombs. 

T.   BIBCrTATUa, 

SfiiUi  in  -n  RoiM. 

Nine  superior  Uhlnls,  tbree  lorenls ;  head  elongate;  two  dark  croas- 
bands  and  two  chevrous  on  head ;  bock  with  very  irregular  rhombs,  with 
pale  t«utt«i  ;  tall  ono-sisth.  T.  major. 

TiuMOBPHonos  TAU,  Cop*. 

Scales  in  twenty-tluve  series.  MiiZEle  projecting  considerably  beyond 
the  moutli.  Itoatral  plate  soniewbat  produced  behind  ;  internnsals. 
almut  one-fourth  site  of  prefnintnls,  which  ar«  long  a!i  wide.  Frontal 
with  straight  Inleral  margins,  which  are  longer  than  anterior.  Occipital 
nut  longer  than  (Vontal,  regularly  rounded  twhind.  Nostril  In  middle  of 
nasal.  Three  Uireala,  three  [Hist  and  three  prexculars.  Teniiiorala,  2-3-4. 
Superior  labials  six,  the  flnii  protiably  roniiiosed  of  two  platen  Aised,  as 
it  Is  tn-ice  as  long  asdee]>,  on  both  sldeo.  The  fourth  and  firih  enlertlie 
orbit,  the  tbini  is  cut  down  by  tlio  lower  loreitl  and  preocular.  Inferior 
labials,  eleven.  Body  strongly  compreEsed.  Total  lengtli  Om.  :^6  ;  of 
tail.  .085  m. 

Aliovo  gray,  with  twenty-three  jct-blaclt  rhombs,  which  extend  to  the 
gastrtisteges  by  their  lateral  angles.  Tail  with  ten  rhomliB  ;  all  every- 
where unspotted  with  paler.  Si<les  of  belly  blaclt  spoltcd.  Head  gray 
wlih  a  black  mask  aliovo  as  far  as  the  middle  of  the  iiccipitals,  but  witli 
two  lateral  oar-sha)>ed  prolongntions  on  the  same  ;  a  pale  T-shaped  mark 
citendis  transversely  lietwocn  orbits,  ami  longitudinally  to  end  of 
muEzle. 

One  sjiecimen.  No.  S3R,  from  F.  Suinichrast,  fVom  the  western  part  of 
the  Isthmus  of  Tehuantepec,  Mexico. 

TniMomoRiioN  vi*bii.ok,  Ciipg. 

Internasals  broader  than  long,  prefrontal  broad  as  long,  tl-ontal  with 
parallel  outline  not  reached  by  the  preocular.  Oculars  3-3.  Nasnls  dis- 
tinct, loreals  three,  forming  an  L.  Tem)M>rals  3-3-3.  Fourth  nud  linii 
Ublale  in  contaet  with  orbits.  Twelve  inferior  labials.  Scales  in  3-3 
series.  Body  with  twenty-four  brown  annul!,  which  are  broken  4nto 
irregular  spots  on  tlie  belly,  and  are  broader  than  long  on  the  vertebral 
line.  On  all  but  tlie  anterior  tUinl  the  length,  a  vertical  browu  bar  stands 
lietween  these  on  the  sides.  Obln  and  lips  white,  sni>erior  plates  brown 
spotted  alkove.  Loreal  i-eginn  spotted.  Temporal  and  occipital  region 
brown  with  a  pale  Y  on  the  oeelpital  common  suture.  Totnl  length 
0.34  m.    Tail  .052  m.;  head  to  alctus  .011  m. 

t)ne  specimen  in  Miis.  Smithsonian  from  1. 1.  M:\jor,  ft'sm  Ouidalaxara, 
■West  Mcsico. 
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Tbimorphodon  major,  Cotv. 

This  large  species  has  a  head  of  lanceolftte  fonn ;  the  boi 
pressed  nnd  the  tail  slender.  The  lai^e  number  of  series  of  s 
acterizes  it  moet  distinctly.  Oastrosteges  258,  anal  1-1,  ui-i 
The  preocular  does  not  reach  the  frontal ;  temporalB  8-4-5. 
broad  brown  band  across  the  muzzle  and  chevron,  ceasing  be 
eyes,  whose  limbs  are  lost  above  the  rictus  ovis.  A  second  c 
hind  this  is  closed  by  a  spot  connecting  the  limba  behind.  ' 
rhombs  extend  to  the  gastroet«ges,  and  are  manifestly  form 
union  of  four  spots,  two  vertebral,  and  one  on  each  side  ;  tl 
three  spots  of  the  grooud  in  a  cross-row. 

Two  specimens  from  near  Tehuantepec  from  Francis  Sumic 

Teleolefib  striaticeps,  Copt,  tp.  eC  gen.  noT. 

CharatUr  penericua.  Dentition  diacranterian.  Cephalic  s' 
mal;  two  nasals,  tbe  nostril  in  the  anterior  one  ;  the  loreal  reg 
deep  longitudinal  groove.  Scales  equal,  smooth,  biporous ;  i 
entire.     Tail  short,  body  slender ;  head  wide,  very  distinct. 

Disregarding  the  scale  pores,  this  form  might  be  regarded  as 
of  Xenodon,  or  perhaps  of  Opheomorphus,  for  it  has  the  hi 
first  and  the  body  of  the  last.  The  imporiaiice  of  Reinhardt's 
I  have  ollen  had  occasion  to  observe,  and  I  believe  their  abseD{ 
or  double  existence  to  be  as  important  indices  of  natural  gro 
other  structural  feature.  In  general,  Reinhardt's  tables  shov 
terranean  and  aquatic  Coluhrine  serpeuts  do  not  possess  tb 
while  the  more  highly  developed  and  typical  forms  of  a  mort 
possess  them  double  ;  the  Corouelline  forms  of  an  intermediate 
possess  single  pores,  though  frequently  none,  and  rarely  two. 

Teleolepis  agrees  with  Alsophis  in  many  technical  charact^ 
in  having  a  single  anal  shield,  but  the  latter  differs  especially  ii 
sively  elongate  tail.  A  olose  approach  appears  to  be  made  b; 
but  here  the  anal  plate  Is  double  also.  Botlirophthalmus  Sell 
codont,  presents  the  peculiar  loreal  groove. 

Vharaeter  »pecijlcua.  The  body  is  rather  compressed,  tbe  ur( 
angulate.  Tbe  scales  are  in  nineteeu  longitudinal  series,  and 
wide  on  the  dorsal  region  The  length  of  the  tail  enters  tlie 
times.  The  head  is  broad  and  flat,  and  the  neck  narrow.  T 
plate  is  flat,  and  slightly  visible  from  above.  The  internasal) 
shorter  than  the  prefrontals,  but  uot  so  wide.  Both  nasals 
from  above,  but  not  the  loreal  ;  the  preocular  reaches  the  froi 
latter  is  as  long  as  the  occipitals  and  mtlier  narrow,  with  conca' 
Each  occipital  is  as  broad  as  the  middle  suture  ;  the  supercilia 
The  eyes  are  lai^e  and  with  round  pupil. 

Nasals  about  equal ;  the  loreal  with  a  curved  supero-post 
gin,  which  invades  the  jungle  preocular ;  postoculnrs  three,  th 
in  contact  with  occipital  only,  tlie  inferior  the  largest,  joinin 
fifth  and  sixth  superior  labials-  The  temporals  are  very  small 
ber  2-3-4.     Superior  labials  eight,  fourth  and  fifth  entering  oi 


Cops.)  l"*"*  tJulylS. 

quite  elongate,  Inst  two  pftch  longer  tbut  high.  Inferior  Iftbiak  nine  : 
genelals  equal,  not  eloiiKitte.  Onstrosteges  189,  uruategea  70.  ToMI 
length  of  K  young  aairoal  Om  30 ;  of  tail  On)  08.S. 

Color  nbove  light  brovru,  with  «  dorsal  series  of  trMtsverse  qu»d»te 
da«))  brown  spots  extending  from  nnpe  to  luidille  of  tail ;  Uiey  extend 
over  seven  nnd  two  biilf  rowa  of  urnleB,  anil  lue  rsstriFtiHl  by  a  light  yel- 
low line,  which  extends  on  osi-h  side  tlie  lutrk.  The  sputa  Me  yellow, 
edged  *ntt>i-iorly  Mid  poatpriorly.  The  sides  are  marked  with  two  rows 
of  tUternating  pale  brown  blotches,  of  whiuh  the  superior  is  opposite  the 
durtal  sci'ios.  There  u  a  triangular  dark  ed^od  yellow  a|iot  on  tlie  ex- 
tremity of  each  gastrost«ge  ;  belly  closely  brown  puuotate.  A  blackish 
liand  extends  (Vom  tlie  mstial  plate  to  the  aide  of  tlie  neck,  and  three 
similar  bands  with  pale  middloa  extend  on  tlie  top  of  tlie  head  to  the 
nape.     Lips  and  chin  yellow,  brown  blotohed. 

Tliis  species  was  found  by  Goo.  Scova,  of  tlio  Thayer  Expedition  to 
Bruil,  and  is  No.  009,  Mus.  Coniparativo  Zoology,  Cambridge,  Jlass. 

LtOOPHIS     LA^^RYMAK^   CflfM. 

This  specieH  rppents  the  geiteric  rharnrters  of  I.ygopbis  in  tlie  dia- 
cranterinn  dentition,  lark  of  scale  pores,  tail  of  iue<lium  Icngtli  tutd  nor- 
mal scutrllation. 

Scales  in  tvvenipcn  series,  obtuse.  >Iiiei1o  short,  rostral  idiield  not  us 
high  as  wide,  not  prominent.  Internnsals  bmader  than  long ;  fWntM 
broad,  shorter  than  ocripitaK  with  a  right  angle  U'hind.  Superior 
labials  eight,  fourth  and  llfth  only  in  orbit,  sixth  only  higher  tlian  long. 
Iiorcal  longer  than  high  :  oculars  1--',  the  anterior  not  renohiiig  frontal ; 
temporals  1-9.  Inlbrior  labials  large,  nine;  piegeneials  shorter  than 
postgeneials.     Gastrosteges  173 ;  anale  1-1 ;  urosteges  7S. 

Color  above,  chestnut  brown ;  ends  of  ga.str«ategi>8  and  first  three  and 
a  half  rows  of  scales  blackish.  yellowiKli  niargiiiod  above  from  aide  of 
ntek  to  end  of  tail.  On  the  anterior  half  the  boily  is  divided  by  a  yellow- 
ish Imiid  on  the  llrst  and  second  rows  of  scales.  Below  and  labials  liright 
yellow,  the  anterior  superior  lat>iiils  brown  marginal,  K  deep  brDwn 
baud  from  eye  across  sixth  labial,  anotlicr  across  seventh,  and  a  black 
spot  oil  side  of  neck.    Head  above  br^wn.    HiihiUit,  unknown. 

This  species  is  remotely  like  Oonioplmnea  flssidens.  It  differs  (Wni 
Rhadinaea  taoniolata  Jan.  iJiHiroirnal&Hi)  in  the  broader  flrontal,  and 
the  lip  liauds  as  well  as  uniform  bouk. 

Al^OPHIS   RIJOER8MAK1,    C')]M. 

Six  specimens  of  tliis  species  serve  to  represent  its  characters.  In 
three  tlie  scales  are  in  88  series,  in  one  in  21.  Tbo  loreal  plate  i«  longer 
than  high,  and  with  a  straight  superior  suture,  except  on  one  side  of  one 
individual,  where  it  is  angulated  above  as  in  A.  aiitillensis.  The  muiile 
projects  considerably  beyond  the  rooiit^,  but  tlio  rostral  plate  is  not  pro- 
longed on  its  upper  surface.  Superior  labials  eight,  third,  fourth,  and 
flftli  in  orbit ;  these  with  the  aixth  are  the  only  labials  higher  than  long. 
Temporals  1-3  the  anterior  in  contact  with  inferior  of  the  two  postoou- 
lars  only.    One  preocular  o«'casionally  divided  and  not  reaching  frontal. 


186«.] 


155 


[Cope. 


Nasals  different  in  size,  the  anterior  much  smaller  and  not  more  elevated 
than  the  loreal.  Muzzle  very  narrow,  intemasals  longer  than  broad, 
vertical  elongate  and  contracted  by  the  concave  superciliary  sutures,  its 
anterior  suture  one-half  its  length,  which  equals  the  common  occipital 
suture.  Occipitals  emarginate  behind.  Gastrosteges  201,  201,  204,  210 ; 
anal  { ;  urosteges  100,  122,  108,  100.  Length  37.25  inches,  of  which  the 
tail  measures  3.25  inches. 

Color,  dark  slate  brown  above,  with  a  number  of  blackish  cross-bands 
behind  the  head,  which  are  sometimes  quite  indistinct  and  sometimes 
separated  by  paler  bands.  A  broad  brown  band  from  the  nostril  through 
the  eye  which  expands  and  is  lost  on  the  temporal  region,  though  its 
lower  boundary  is  continued  as  a  line  on  the  side 'of  the  neck.  Tlie 
scales  on  the  median  dorsal  line  have  a  white  border.  Belly,  the 
posterior  half  black,  anterior  yellowish,  gray  spotted.  Upper  labial 
region  orange,  brown  spotted ;  gular  region  grayish  brown  and  orange 
mingled.  Frontal  and  occipital  plates  dark  medially.  This  species  is  in 
general  appearance  much  like  the  A.  sanctaecrucis,  but  it  has  the  loreal 
plate  of  the  A.  angulifer,  and  several  more  series  of  scales  than  either. 
The  frontal  shield  is  of  a  narrower  form  than  in  either  A.  sanctaecrucis  or 
A.  antillensis. 

Habitat.  So  far .  as  yet  known,  this  distinct  species  is  confined  to  the 
small  island  of  St.  Martins,  in  the  Spanish  West  Indies,  which  has  an 
area  of  only  about  thirty  squai*e  miles.  Six  specimens  were  sent  to  the 
Academy  Natural  Sciences  by  Dr.  R.  E.  Van  Rijgersma  of  that  island. 
I  dedicate  the  species  to  him  in  recognition  of  his  labors  in  endeavoring 
to  lay  a  basis  for  the  complete  zoology  of  that  island. 

Xenodon  isolepis,  Cope, 

Eight  superior  labials,  fourth  and  fiftli  entering  orbit,  sixth  the  largest, 
exceeding  the  seventh.  Anal  shield  bifid.  Scales  of  the  body  in  nine- 
teen series  quincuncially  arranged  of  equal  size  and  form,  one  pitted. 
Qeneral  arrangement  that  of  a  Coluber ;  the  body  is  also  as  in  that  type 
entirely  cylindric.  Oculars  1-2 ;  loreal  little  higher  than  long ;  postnasal 
highest ;  rostral  not  prominent.  Temporals  1-2.  Frontal  longer  than 
wide,  longer  than  occipital. 

Gastrosteges  156  ;  urosteges  55. 

Color  uniform  leaden  above,  flanks  greenish,  below  dirty  white.  Pos- 
terior tooth  rather  short.  This  species  is  nearest  in  technical  characters 
to  tlie  X.  neovidii  Gth.  but  differs  entirely  in  color,  and  the  equal  size 
and  form  and  quincuncial  arrangement  of  the  scales.  The  sixth  upper 
labial  is  according  to  Gunther's  figure  (Ann.  Mag.  Nat.  Hist.,  1863,  Y. 
C.,)  much  smaller  than  the  seventh ;  here  the  latter  is  distinctly  smaller 
than  the  former. 

From  Pebas  Equador  on  the  upper  Amazon.  Received  from  Professor 
James  Orton,  of  Yassar  College,  New  York,  A  collection  recently  re- 
ceived from  that  gentleman  from  the  same  locality  embraced  the  follow- 
ing species,  all  of  which  are  in  the  Museum  of  the  Academy  Natural 
Sciences,  presented  through  the  liberality  of  Prof.  Orton. 


Chelys  innt«iD«ta. 
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rirphlnps  Tftimlatus,  L. 

Foririx  scytnlo,  I.. 

RhMlHlnsoma  microrhynchiini.  Cope, 

[.(■])t(Mllr»  aiiiiuliitn,  L. 

Dxyrliopuii  cloUtt.  I.. 

Heri>ctoilryiis  carinntus  i'- 

DiniMitoito!!. 

LepUiKiiathus  catosbyi.  D.  B. 

Blaps  louinlscatUB,  Llun. 

£lnps impemliir.  Copt\  (R.  biiUiiu  Olhr.) 

E)n|ia  snrtivMitrin,  Copo. 

Duthmiis  l>lUniMtiu  ( 'Z'  serioH  of  scnlca  only. ) 

AmphistHirnH  altxt,  L. 
A.nipliiali)>e»a  fuliKin<'!'n>  Sclireb. 
Amiva  BnrinaniriiMis  flmy. 
TltewulnctylHs  rapirands,  Houtt. 
Anolis  vl^i^^iM'l»■u^  Pctora. 

Balrofhitt. 
PlUirropua  tarsius,  Cope.    Specimens  with  head  and  body  fife  incliea 

Pitlir«>puii  tniDopt^muB,  Cope. 

Ilyla  mannorata,  Ditiid. 

Ilyla  1oun>phyUata,  IloiirU.    A  curioHR  variety  with  a  inimd  or  dl»- 

rd  blackish  spot  nn  the  f'eitex,  brown  hilcrul  baml  fiitni  eiu)  of  ii)uaaK>, 

id  whole  under  Rnrfaoen  a  bright  aaluion  eolt^r.    Aniithor  vitricty  appA- 

Litty  has  lHt>n  nninct)  ll^ln  Iriinguliiiii  tig  Gtiiitltcr,  1>.  Z.  S.  Luiid.,  18GS, 

Scytopis  alltiiiii,  Co)«. 

Bufo  naricus,  S|iix. 

Itufo  mnr)^ritifi<n)s.  Morr. 

Pipa  sDriiMtnenHis.  L. 

EiJkrs  «^•^'TlVKNTnl^  C«p«. 

Foni)  iiloiiilor,  tail  short,  thick.    (XniLtra  1-3  ;  !>u)yrior  piv^lerior  with 

>  inferior  suturu  eontinuonswitli  that  uf  tlie  iMicipital.    Su|H>rior  taliials 

wn,  tliird  Mid  foiirtli  in  orbit,  all  exropt  tlie  tlntt  liiither  than  lonj;, 

inu  T«iH'hing  occipital.    Tem}M)nili(  1-1.    8u)iervlllnrios  bnrnd  aalniig; 

efontiil.t  and  inturnus.tls  of  e<]unl  length,  the  fonner  inurJi  tlie  wider. 

»tnH  broader  than  hi{[li.  not  pTomiiieiit.     ^yniphysval  lai^t^ly  In  nm- 

i-t  wltli  prettoiipiiils.    Scaloa  in  RtU'cu  series.    G»»tr«tege8  374 ;  anal 

vidcd ;  urostv^vs  IG. 

Abof'e  blnuk,  uxeopt  a  broad  yellow  heud-luiml.  which  extends  (Wim  th« 

•stcrior  niAiliin  of  tUe  pivfuiitiUa  to  that  of  tlio  oooipilala.    Tail  witl) 
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one  or  two  crossings  above.  Below  black,  with  large  transversely  oval 
yellow  spots,  which  extend  to  the  third  row  of  scales,  and  include  three 
or  four  gastrosteges  at  intervals  of  the  same  width.  Length,  17.5  inches, 
tail,  7  inches. 

From  Pebas  on  the  Amazon  in  Equador.    From  Prof.  Orton. 

This  species  appears  to  be  nearest  the  E.  nai'ducci  of  Jan. 

Trigonocephalus  (Botlirops)  abboreus,  Cope. 

Scales  in  thirty-five  longitudinal  series,  all  carinate  except  the  inferior. 
Eight  superior  labials  which  diminish  in  size  posteriorly,  bounded  above 
behind  posterior  line  of  orbit  by  seven  small  scales,  which  are  not  distin- 
guishable from  those  of  the  temple.  Second  labial  forming  antenor 
boundary  of  fossa ;  two  rows  scales  between  fourth  and  orbit.  Inferior 
labials  eleven.  Three  scales  on  the  canthus  above,  the  anterior  two  large, 
forming  with  a  pair  on  top  of  the  muzzle  a  shielded  space  of  six  plates. 
Supercilaries  large,  separated  by  nine  rows.  Gastrosteges  201,  urosteges 
64  pairs.  The  body  is  much  compressed,  and  the  coiled  tail  with 
slightly  expanded  prehensile  extremity,  appropriately  to  arboreal  life. 

Color,  greenish  yellow,  the  first  series  of  scales  yellow,  ends  of  the  gas- 
trosteges with  a  green  line.  Dorsal  region  with  faint  brownish  yellow 
spots  often  paired ;  many  scales  black  edged.  Labial  scales  of  both 
jaws  black  edged  ;  a  black  band  with  yellow  interruptions  from  eye  to 
angle  of  mouth. 

This  handsome  and  venomous  tree  serpent  was  discovered  by  Dr. 
Otho  Wuchei-er,  near  to  Bahia,  Bi*azil.  It  is  a  near  aUy  of  the  B.  bilinea- 
tus  of  Nieuwied,  but  that  animal  has  27-9  rows  of  scales,  and  the  top  of 
the  muzzle  is  scaled,  (as  given  by  Schlegel  in  the  atlas  of  his  Physionomie 
des  Serpens  1,  and  the  color  is  slightly  different. 

Tbigonocephalus  (Bothrops)  pubescenb.  Cope, 

Scales  in  twenty-tlii-ee  rows,  all  including  the  inferior,  keeled.  Eight 
superior  labials,  the  fourth  longest,  and  separated  from  the  orbit  by  three 
rows  of  scales.  Second  not  extending  to  the  front  of  the  maxillary  pit. 
Posterior  labials  quadrate  shorter.  Seven  rows  of  scales  between  super- 
ciliaries  ;  two  on  canthus  rostralis  above,  besides  the  edge  of  the  preocular. 
The  an^rior  quite  large,  flat,  the  second  separated  by  five  rows  scales. 
Maxillary,  palatine  and  pterygoid,  mandibular  and  laryngeal  margins 
with  the  fang  sheaths,  silky  pubescent,  forming  short  longitudinal 
fringes.  Color,  brown,  with  blackish  brown  spots  on  each  side  from  ver- 
tebral line  to  fourth  row  of  scales.  The  spots  are  rounded  and  pale 
edged  and  alternating.  They  are  divided  by  a  longitudinal  line  of  the 
ground  near  their  middle.  There  are  in  their  intervals  above,  round  pale 
edged  brown  spots.  A  brown  band  from  eye  to  angle  of  mouth,  pale 
edged  below ;  a  similar  band  across  head  in  front  of  supereUiaries  ;  two 
divergent  brown  spots  behind  the  same  plates,  and  two  divergent  brown 
bands  behind  these,  all  yellow  edged.  Sides  of  face  and  throat  thickly 
brown  dusted.  Belly  closely  brown  spotted  ;  widest  spots  near  end  of 
gastrosteges.    Gastrosteges  182,  urosteges  25. 

One  specimen  of  this  serpent  was  brought  by  the  Thayer  expedition 


L-op«.l  15^  IJuiyW. 

IWim  th«  Rio  GtiuidB  do  Sul,  Bnull.  It  U  neUMt  the  B.  nlmiwtedli, 
^lilx,  bnt  KiKj  be  difUngulihe«i  by  Ui«  extntordtiwrj  cbanictM'  of  Uw 
tllk;  friii(!e8  Id  tho  luouth  mi  w«U  at  b;  the  eiitlrely  diChraut  coloration. 
In  the  latter  rrapcct  it  is  ntther  more  like  B.  diponia. 

CsKMiixirnoRrs  orakpkkns.  Cnp*.  tp.  unr. 

Chiir.  Ten  aerieH  of  abdominal  plalpd;  hrarhium  plat«d  ;  two  fWinto- 
|karietals.  Given  with  9-3  whit*  longitudinal  linen  on  eadi  skip,  a  row 
nf  brovn  upots  between  tlie  two  Miperior  and  above  the  mnre^dnnwl  of  the 
latter. 

Dnfr^ptioii.  The  noirtril  la  anterior  to  tlie  aa»n-(hinal  suture.  InfHi- 
«blab  fi>ur,  Meparatcd  IVom  Inblala  liehlnd  by  one  surics  dat  aealoit  (m>t 
tranales'i.  mcRoiitychium  enlins  witlt  3-4  r«>ws  platen,  some  email  oneii 
m  the  margin,  cxrept  at  middle.  Supnuiasala  in  eimtact ;  almi  tlto  prv- 
fmutala.  Fr«ntal  single.  niuHi  angiilate  in  front,  Snpmorbitnls  fimr, 
L>i>t  >#|iBrat<<d  tima  frontal*  aiid  fVontopnretnla  by  granules.  Two  pairs 
iredge  8ha)ied  parielala,  intrr|iarietal  pnrallelo)tnuiimic  as  largo  at  <mo 
jialr.  Smtellttion  minute.,  eaiidal  Beales  Rtrungly  keoK^l,  Brachials  and 
uitlbrachials  eontiuuoui,  latter  in  two  mws  only ;  former  rontinuons 
rith  poHtbradiiala,  the  two  forming  togi'lher  tlve  rowe,  all  unootli.  Nine 
emoral  )M>reii.  Anala  continuous  with  alxlomiiuUn,  etimpoaixl  of  one 
arge  median  plate,  margined  laterally  and  beliind  by  nix  platetw  the  two 
Mwterior  matginala. 

('cilnrnlu>a. — The  inferior  lateral  pale  llite  la  Intorruptiil  and  mit  well 
narked ;  Bides  pale  green,  between  and  above  the  superior  lateral  lines 
irown  :  niMlian  doraal  line  bright  greon.  Nineteen  brown  Riiots  In'tween 
ia]<i>  aiMi  rump  above  np)tt>r  line,  thom?  below  ratiier  fewer.  Femur  with 
wo  pak<  streaks  behind,  tibia  and  fonsann  s)K>ttvd  In  Irunt.  Belly  and 
hrtv»t  uniform  yellow. 

ItabitaL  The  Rio  Uraudo,  Ilraall,  brouglit  by  Capt  t^eorge  llnrrlngton, 
tud  pr««ented  to  tlie  Eswx  liiittitute,  iiiHluin,  Uasa.,  iNo,  38t<,)  Mutieuni 
Vcadumy  Natural  Srlenoes,  Philndelpliin. 

This  s)ieciea  only  nseiubles  Uie  C  mnriuua,  1>,  B„  and  tlte  C.  Itotoro- 
epis,  Tschudi  in  tlie  increaaed  number  of  its  abdominal  sliields.  In  C- 
nurinus  tlie  bracliium  la  altogetlier  grauuUw,  while  the  C,  helenilepia 
liDen  in  having  but  one  fWiitoparletal  iilnlf,  and  only  two  parictals, 
vitli  frtinto)Hirietnl  unaller  tiiau  olUter.    It  U  from  Peru, 

On  acciiunt  of  tlie  united  (Wmtoparietal  slitelda  1  refer  C,  hypery- 
hrns,  Copeaa  typo,  and  V.  heterolopis,  Tschudi,  as  second  s)>ecies 
if  a  genus  diflereiit  (Vom  Uio  present,  under  the  name  of  Vkkticakia. 

Meaaurenienta  of  C.  Braiuleiisia.* 

ToUllength Om  10.3    Foro  limb Om  03 

*■     tovent <hnOB.5    Hind   '•    dm  036 

"     tooollnr OmOl.9         "    foot Pm    9 

Amkiva  AtsAiJFKHA,  Cnjie,  ip.  »»r. 

Uf  tlie  group  of  A.  plei,  i,  «.,  witJi  twelve  ventral  mrics  of  scales,  no 
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heel  spurs,  and  one  frontal  plate.  The  tibial  shields  in  three  rows,  the 
outer  much  larger,  and  outer  toe  longer  than  inner.  It  di£fers  fi*om  that 
species  in  having  the  prebrachial  shield  small,  and  in  three  sub-equal 
longitudinal  rows,  graduating  into  the  large  prebachials  regularly,  in  hav- 
ing ten  or  eight  regular  marginal  anal  plates,  the  median  pairs  not  ab- 
ruptly larger,  and  in  not  having  a  series  of  black  spots  on  the  sides,  ^he 
teeth  ara  from  the  nostril  posteriorly  9  canine  like,  and  seven  or  eight 
obutuse  molars,  two  or  three  posterior  usually  with  a  lateral  cusp.  Two 
median  plates  in  front  of  the  anals.  Gular  scales  in  a  transverse  band  of 
about  nine  rows,  larger ;  relatively  larger  also  than  in  A.  plei,  also  the 
latter  has  several  rows  of  scales  between  the  labials  and  infralabials  ;  the 
A.  analifera but  one  row. 

Greenish  yellow  below,  brownish  olive  above,  with  blackish  cross- 
shades  on  the  nape  in  8t.  Martin's  specimens.  Sides,  groin  and  tail 
above  white  spotted ;  some  white  spots  in  rows  across  the  rump. 

In.  Lin. 

Total  length  (two  inches  of  tail  reproduced) 13 

End  muzzle  to  vent 4  6 

.     Hind  limb s 8  1.5 

Foot 1  6 

Fore  limb 1  8 

Head  including  membr.  tympani 1  1.5  ^ 

Several  specimens  in  Museum  Academy  from  the  island  of  St.  Martins, 
West  Indies,  presented  by  Dr.  R.  E.  Van  R^jgersma,  correspondent  of  the 
Academy  at  that  place ;  also  one  specimen  from  the  adjacent  island  of  St. 
Bartholomews,  from  Dr.  A.  H.  Goes  of  that  island.  The  following  species 
were  included  in  the  collection  of  Dr.  Rggersma. 

Iguana  nudicollis,  Cuv.    This  species  occurs  also  in  the  Swan  Islands 
off  the  coast  of  Honduras ;  Museum  Columbia  College,  New  York. 
Anolis  gingivintjb.  Cope,  P.  A.  N.  S.,  Philadelphia,  1864,  170. 
Amiva  analifera,  Cope,  supra. 
Mabuia  aenea,  Lacep. 
Alsophis  rijoersmaei.  Cope,  supra. 
Htlodbb  martinicensis,  Dum.  Bibr. 

ScELOPORUS  8INIFERU8,   Cope, 

Twenty-four  transverse  series  of  scales  between  interscapular  region 
and  rump.  Seven  longitudinal  series  at  the  latter  point,  ten  at  the  foraier. 
Lateral  scales  large,  nearly  equalling  the  ventral,  which  are  considerably 
smaller  than  the  dorsal.  All  well  keeled  and  mucronate,  except  the  ven- 
tral, which  are  smooth  and  without  mucro  or  emargination,  except  a  few 
spinous  series  in  front  of  the  vent.  Gular  scales  entire.  Palms  and  soles 
strongly  keeled  ;  tail  slender,  its  scales  strongly  keeled  like  those  of  the 
back.  Male  with  three,  female  with  six  femoral  pores.  No  granular 
apace  in  front  of  shoulder,  and  no  longitudinal  folds  in  the  same  region, 
but  a  short  vertical  fold  in  which  the  skin  is  so  deeply  inverted  as  to 
A.  P.  B.— VOL.  XI — U 
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i«  n  deep  pocket  eitpnding  more  tliaii  linlf  way  to  tlie  tympitnuiii,  anil 
h  some  subdividing  fulds.  Ifo  aiirit-ulnr  scales  difterent  from  tlie 
iponU  ;  M  strongly  keeled. 

Tmo  iMira  nf  supranaanlB,  two  pairs  rronlonasala  8ci>.'init«d  by  a  email 
eraasal.  Frontal  diviileil  transversely  and  longitudinally ;  rroiitoparie- 
t  Rinall.  Parielals  small,  transvei'si'ly  divided ;  interparietal  large, 
Ader  tlian  Innft.  Supraorbitals  Tuur  ou  eaeli  side,  prci-cded  liy  tbres 
Im,  And  bnuuded  inwardly  and  oittwardly  by  murb  smaller  Hcales- 
ne  striata ;  tliose  on  inutile  weakly  one  keelod.  ' 

In.  Un. 

Total  lengtb 8       82 

I^ngtb  to  vent 3         1,4 

"      to  axilla 10,3 

"       to  cantbus  oris 5.8 

"      hind  limb I        8.4    ■ 

'■     foot ll'.l 

"      fore  limb ll'.6 

■ff  idtli  bead 4.8 

riiia  species  is  comparable  to  S.  oHgoponie,  Cope,  iu  tbe  lai^e  scales 

A  few  femoral  pores,  bnt  differe  miicli  In  tbe  division  of  tlie  fi'oiital 

lie,  larjte  interparietal  and  i-ervlcal  |iocket.     It  ix  considerably  smaller 

A  of  different  cutoi-ation. 

KumeroiiB  speciuiens  in  Smillisonian  rolloetiona  from  Francis  Sunn- 

raat,  ftxim  tbe  Pacific  side  of  the  Isthmus  Tchiiniitei>ee, 

[.ITLA  Broct^sA,  Ci'pf,  tp.  nor.     CystignHtbidaruui. 

Prefrontal  bones  in  close  union  with  cacli  olliei'  and  tbe  froulo-parietnls. 

■merine   tcetb   present ;  anditory   npiwtratus   well    developed.     Alaiiu- 

iuni   cartilaginouR.  xiplhstcmum  emarginate.     Tocb  weblM-d  ;   dilata- 

ms  well  dei-eloped,  supported  by  T-sliajHil  jibnlanges.     Abdomen  nearly 

This  genus  is  very  near  to  IlyliHles,'*  diHering  almost  entirely  in  tlie 
ibbed  toes.  Keferslein,  wbobna  Jii.st  dosri'ibed  this  genus  lArchiv.  f. 
tturgescb,  180)),  B2r>\  in  eonseqiience  of  his  ailhesiun  to  the  system  of 
inllter,  has  iittained  to  a  very  coiifnse<l  idea  of  its  afltniiies. 
ChantfUr  .'•pci-tficmt.  — Head  broad,  body  short;  heel  extends  to  end  of 
iiExte.  Vonierine  Icelb  iii  two  appnixiinalcd  fasciculi,  much  behind 
e  piisterior  line  of  tbe  nan's.  Cboauao  half  Iho  size  of  the  ostia 
laryngea.  Tongue  oval,  one-fmirth  Iree,  openly  eniarginatc  behind, 
rropanum  nearly  as  largo  as  orbit.  Skin  thin,  with  sundry  rugosi tea 
I  Uie  sides  of  tbe  dorsal  region.  Mnzile  acuminate,  not  projecting  ; 
wtrils  nearly  terminal.  Canthus  rosli-nlis  well  marked,  lores  slightly 
ucAvo  ;  front  a  little  con\-cx.  Tarsal  fold  slight,  nietntarsnl  tubercle 
le  inner.  Solar  web  to  the  middle  of  (bo  first  iiiroxlman  phalange  ou 
e  first  and  ttlth  digits ;  to  llie  base  of  the  Game  on  the  otheni.    Third 

■  mii.«l>lM  rlir..t"i.n,  Top*.  Pr.  A.  N  S,-!..  PWI..  H*.,  y»  it  «»*-M  ".'J-i,  Oihr.  P.  I.  3, 
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digit  very  elongate.  Anterior  toes  free  ;  lengths  2-4-1-3.  A  weak  dis- 
coid abdominal  dermal  fold.  Abdomen  very  obscurely  areolate,  medially 
nearly  smooth. 

Color  blackish-brown  above,  sometimes  with  pale  vertebral  streak. 
Femora  not  marked  behind  ;  above  with  three  oval  brown  areas  enclosed 
by  light  lines.  A  black  band  between  orbits.  A  dark  band  from  orbit 
to  nostril,  and  thence  to  lip  ;  two  similar  bands  from  orbit  to  lip.  Below 
unspotted  white,  except  gular  region,  which  is  brown. 

Length  head  and  body Om.    .037 

**  **    to  posterior  lino  tympanum 014 

Width       **    at  canthus  oris 0145 

Orbit  to  end  muzzle 0049 

Length  fore  limb 0215 

**        »*    foot 0105 

^'      hind  foot  minus  tarsus 0185 

"  **    limb 064 

Habitat  Two  specimens  of  this  new  form  were  sent  to  the  Smithsonian 
Institution  by  Dr.  Francis  Sumichrast  from  the  Pacific  i-egion  of  the 
isthmus  of  Tehuantepec,  Mexico. 

The  collection  sent  from  this  locality  embraced  the  following  thii-ty-siz 
species. 

CROCODILIA. 

Crocodilus  AMERICAN  us,  Seba  ;  various  large  specimens,  which  dis- 
play the  most  i*emarkable  variations  in  the  number  and  position  of  the 
osseous  scuta.  They  exhibit  from  two  to  four  nuchal  scuta,  and  from 
two  to  five  cervical.  In  several  specimens  scuta  of  the  external  dorsal 
series  meet  on  the  median  line,  excluding  the  inner  pair  entirely. 

TESTUDINATA. 
Cheloptjs  rubidus,  Cope  Supra. 

LACERTILIA. 
Heloderma  horridum,  Wiegmann. 
Cnemidophorus,  sp. 
Uta  bicarinata,  Phymatolepis  bicarnatus  Dum6ril. 

SCELOPORUS  SINIFERUB,  CopC. 

SoELOPORUS  VARIABILIS,  Wiegmann. 

Cyclura  (CteAosaura)  qvi^qvKCABJ^  at  a,  Enyaliosaurus  quin.  Gray. 
Catalogue  of  Sauria  in  Brit.  Mus.  This  region  is  the  undoubted  home 
of  this  hitherto  rare  species,  as  Sumichrast  finds  it  in  abundance.  Gray 
was  unable  to  assign  its  habitat. 

Cyclura  (Ctenosaura)  acakthura,  Wiegm. 

Iquana  ruinolopua,  Saur.  Probably  only  a  variety  of  I.  tuber 
culata. 

Olioosoma  oemmingeri,  Cope. 

PnYLLODACTYTUS  TUBERCULATUS,   Wieguiauil. 
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.  \  OPHIDIA. 

*  BrsNOsroMA. 

0QM1U6  vauianb.  Or^hina  ranVint  Jan.  This  g^nas  is  sttrongly 
glyphodont  like  8t«norhina.  Prof.  Jiui  conftidei^ed  it  is  isodont.  His 
name  OjrjrrAiiitf  has  been  used  variously  before,  on  which  account  I  pro- 
pose the  name  above  given.  For  a  synopsis  of  genera  allied  to  Ogmius. 
8ee  8illiinan*s  Jouni.  8ci.  Arts,  1864,  457. 

Stkkorhina  vk^traus,  D.  B.  a  form  with  series  of  dots  on  t^e 
scales,  confliming  tlie  identity  of  the  lined  var.  Areminvillei  with  the 
species. 

QpHiBOLrs  POLYSOMl7^  Cope. 

COKIOFRAKKS  PICKIVITTIS,  C0|)e. 

CoNorHis  viTATTUs,  Petcrs, 

TOHODON  NASVTVS,  Cope. 

OxTRHOPrs  CLKUA,  linn. 

LSPTOOIRA  MYSTACIKA,  Cope. 

Lkptodira  AKKriJkTA,  Linn. 
Trixorphodok  Bi8Ci*TATrs,  D.  B  ^Pipsas). 
Trixorphodok  TAt\  Co}^,  supra, 
SYmPRmrs  LsrcosToiirs  Cope,  supra. 

MasTICOPHIS  MARQARITIFRRrs,  Schl. 
OXTBSUS  ACUMIKATrs,  Wied. 

EuLPS  AOLAROPE,  Cope. 

AkCISTRODOK  BIUKEATU8,  Gthr. 
BOTHRIBCHIS  BRACRT8TOMA,  Cope. 

BATRACHIA. 

LiTLA  RUorLOSA,  Cope. 

Ctstiokatrus  MEULKOKorrs,  Hallow. 

CTSTiQXATHrs  ORACIU8,  i>.  A    Not  distinguishable  fVom  specimens 
in  the  Mus.  Com|)ar.  Zoology  ttonx  Uruguay,  except  in  less  depressed 
1  extremity  of  the  mussle.    The  same  species  Ax>m  Vera  Crux. 

SCTTOPIS  ALIJ^NII,  C&pe, 

Fingers  fVee  and  teeth  in  fl»sciculi  between  nares  and  otherwise  gener- 
«  ally  as  in  P.  xsignatus;  but  the  muxile  is  broadly  rounded,  there  is  a 

black  band  fVom  eye  to  middle  of  sides,  followed  by  numerous  large  black 
I  spots  on  yellow  ground ;  femora  not  cross*  barred  above«  with  laige  light 

spots  on  black  ground. 

The  black  scapular  bars  of  this  s)x^cies  are  broad«  and  are  not  angulated 
and  converging  as  in  S.  xsignatus.  but  ai^e  parallel ;  two  black  bars  on 
sacral  region  diverge  towards  the  groin.  There  are  several  black  spots 
in  the  axilla,  and  longitudinal  black  line  on  fh>nt  and  back  of  humerus 
and  three  on  fh>ut  and  under  side  of  humerus.    Tibiae  vermiculated  on 
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under  surface  above  with  an  incomplete  outlining  of  cross  bars.  Teeth 
between  nares.  Proportions  of  limbs  generally  as  in  the  common  variety 
of  S.  xsignatus;  head  equal  foot  beyond  tarsus  less  the  last  phalange  and 
two- thirds  the  tibia;  foot  1.5  head  and  body.  Orbit  equal  muzzle  to 
beyond  nares;  belly  immaculate,  throat  smooth.  Heel  nearly  to  nares. 
Length  head  and  body  15.25  lines. 

Habitat.  Para  Brazil.  One  specimen,  No.  473  Mus.  Comp.  Zoolo^ry, 
Cambridge,  Mass.  Pebas  Equador,  Prof.  Orton.  Named  for  my  friend, 
Prof.  Harrison  Allen,  of  the  Pennsylvania  University. 

HyLA  PT7LCHRILINEATA,   Cop6, 

Form  that  ofH.  arborea.  Fingers  free,  toes  webbed  to  the  base  of 
the  penultimate  phalange.  Dilatations  well  developed.  Vomerine  teeth 
in  a  single  transverse  series  opposite  the  posterior  mai^gin  of  the  internal 
nares  ;  the  latter  much  larger  than  the  ostia  pharyngea.  Tongue  slightly 
free  behind.  Cauthus  rostralis  distinct,  loi'es  concave.  Eyes  large,  prom- 
inent ;  membranum  tympani  one-fourth  their  size.  The  skin  is  smooth 
above,  and  the  areolae  of  the  abdomen  are  unusually  weakly  developed. 
No  dermal  appendages  to  the  limbs  or  body.  The  extended  hind  limb 
brings  the  heel  to  the  front  of  the  orbit. 

mm* 

Length  total  axial ' 38. 

**       to  eye  not  axial 68. 

**      to  posterior  margin  tympanum 11.7 

"       fore  limb 23.8 

*•       hind  limb 58.5 

.      •*       foot 24.6 

"       tarsus 12. 

Width  at  canthus  oris , 12.4 

Ground  color  above  pale  ashy  brown.  A  strong  citix)n  yellow  band 
passes  round  the  muzzle,  below  the  tympanum,  and  along  the  side  to  the 
groin.  On  the  side  it  is  wider,  slightly  undulating,  and  bordered  above 
and  below  with  slate  color,  which  forms  a  pale  blotch  below  it  on  the 
groin.  A  narrow  unmargined,  bright  citi^on  yellow  line  extends  from 
the  end  of  the  muzzle  to  the  vent,  medially ;  and  a  similar  one  passes 
above  the  canthus  rostralis  and  orbits  along  a  line  equidistant  between 
the  vertebral  and  lateral  lines,  joiniug  the  latter  at  the  groin.  The  fem- 
ora are  finely  yellow  above  and  behind,  and  a  yellow  longitudinal  line 
marks  the*  tibia  on  both  the  inner  and  outer  sides.  The  pigment  of  the 
metatai'sus  does  not  extend  on  the  outer  digit. 

This  pretty  and  uniquely  marked  ^ecies  was  brought  by  William  M. 
Gabb,  member  of  the  Academy  and  Chief  of  the  Geological  Survey  of  the 
Island  of  San  Domingo,  from  the  eastern  part  of  that  island.  The  thumb 
can  be  opposed  to  the  fingers  as  in  the  species  formerly  referred  to  Litoria,* 
The  sacral  diapophyses  are  narrower  than  usual  in  the  genus.    The  fronto- 

■^Two  species  were  described  by  Dumeril  as  L.  nmrniurata  and  L.  punctata,  Oroni  Australia.  On 
the  unloniof  these  with  Hyla,  I  changed  their  names  to  H  thyposMcta  and  H.  dimolops  respec- 
tively (Journ.  A.  N.  Scl.,  1866,  p.  85),  as  there  were  Hylac  already  described  under  those  namea. 
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irietiil  Ihiiu's   »rr   nioro   cxteiiBivi-ly  i>!witi<Hl   tlini)   in   most  spm-ids  of 
yln.  Mid  cniiHlltutc  nil  apimiiich  ti>  Si-yli-pis,*  (\i|hv    Tlio  s^i-it'B  is  tlw 
•si  tnic  Il]rl»(Usci>nTt<d  in  the  Wiwt  liitlian  »nlirvjriou. 
Till'  s|H-i'iPS  liiMuj^lit  by  this  iiatiiruliat  fruiii  Uio  aamo  lucitllly  iwv  : — 

nroiiiipun  |inrTirit>iia.  Ci>(h>. 

l'ri>iimi-iT  ciilpiibyii.  D.  B. 

Anipliiilmoiiit  iinuM-Piis,  Weiiil, 

An»liB  Romllinoitii*.  Cope. 

Anolli  ni>U'«tiHUB,  Co)m>. 

Aiuilis  dintii-liun,  Cope.     A.  dnmiai.-^iuit  I.illk.  is  n  variety  of  tlii«  spc'- 

AiudtM  rylHitt's  Cope.     A.  rilimi  Iti>iiilil.  and  Lfttk. 
TriM'byn'plinUw  nlnlInoratu^  D.  B.  vur. 
llyln  polchriliiwntJi,  Coiw. 
LiUiwlyleit  riwu-dii,  Duni.  Bibr. 

It  may  Iw  moiitimml  in  tliis  itxiiicctiou  tlint  a  viilunblo  riitaliigiie  of 
'«st  Indinu  RcptiluM  oikI  Batiiit'litn  wiu)  isKUinl  liy  Koiitlmnlt  ami  I.Utkfu 
.  i»aA  ill  Uio  Niktiirolist.  Furcii.  Vidoimk.  Moililt-1.  KJobviiliuvii.  A  few 
•uhln  fiuphu  an-Hi  iu  its  )Mk>'S  if'  folloWH.  Tlivir  Aitolu  Irinil.ilUl 
link  in  n  vurii'ty  of  A.  al)i);ittiir,  D.  B.  Numerous  spvuimono  are  iu 
U!>.  Siiiillisuiiiuu.  Aiiiphi'il'iifitii  anliltfiiiii*,  lUult.  am)  LiUk.  ia  Diplialua 
'DPNiraitia,  Cope.  l.i''iihi*  Andrf<if,  It.  i<E'  L.,  ia  tlie  young  of  Dix>- 
iciiH  fu|;Ulvus.  Dtiiiml.  llj/hilfa  rurii.  It.  &  h..  is  l.itliolytps 
int  UK,  ('i>iH<,  ami  It.  aulilUiui*  is  II.  auriiulntus.  Vapo.  Tliougli 
lis  pnjMir  of  llip  niiiiiali  unturalisla  was  rviid  one  n)outh  lx-f»r«  tlmt  of 
10  wiiter.  in  whlili  thi-sc  HyliMlca  wevo  dc^i'riln'il,  it  was  i'vid*Mlly  pub- 
(IichI  raiicl)  latur.'aa  tlioy  quote  in  it  a.  it^<vr  of  tlie  writer's,  wkicl)  was 

>t  issui-<i  till  mta. 

Among  West  imlian  Anolos  it  is  to  !>•  nilttcil,  that  the  A.  ciiUioini  Gray 
i'stiil>lislicd  on  a  yutmji  A.  imlnrus,  hiii)  tliut  A.  pori-alus  is  A.  prliu'i- 
ilis;  also  tl)at  A.  stenod.icrylus  U  nut  a  vuliil  spwii's. 
IIvi.A  rin.VT.vKMA,  Copi'- 

llgUt  riil'ifHiKliila,  "Keinlutt.  &  LUtk."  Giluther  P.  Z.  Soe.  Lond., 
"«8,  HHH,  Tiib.  X,  flg.  3,  ntc.  Kelnl).  vt  LUtk. 

Fitigrrs  tme-iliird  imlmato ;  toes  only  pulnial«<  to  tlio  extremity  nf  tlie 
isnl  pbalantte  "f  tlie  longoM  toe.  No  ilerniul  nmrgins  on  Ixiiiy  or  linibs. 
ougue  entirely  attoi'lied  lieliind.  Vomeriiw  teeth  in  short  transverra 
srieuli  entiivly  beliinil  tlie  line  of  thi'  )Misleri»r  mai^u  of  the  inner  uares. 
Iionnaci  Mualler  than  nares.  Tympanum  less  tlian  one-fourtli  eye. 
tin  above  everywht're  smooth.  Digital  dilations  mwlerate ;  eye  large  ; 
jild  wide  ;  muzzle  short ;  lovoid  region  eoneave, 

•  lfunr.|wl.'!..if  im.  urniimn'  rnuiBf-rKlnl  l»  my  irnm  i>r  Aivlfrn  iJnum.  AfWl-ISW)  t»il 
-r.<  Mill  ii«hir.l.    Tli.y  >iv  S  t.uiiU»u>  illH*  lHudliOi  ».  Kumluu  lUjIt  (.Sipr l ;  «. aUaull 
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Incbes. 

Length  from  end  muzzle  to  orbit CO 

*'  *'  "         behind  tympanum 40 

**  ''  **         veub(oxial; 1.30 

**        of  fore  limb 90 

"        of  hind  limb 2.00 

''.       of  foot 90 

**        of  harsus 56 

Diameter  eye 89 

Width  head  behind 41 

The  pigment  of  the  upper  surfaces  extends  to  near  the  edge  of  the  lip 
and  in  a  band  on  humerus  and  femur,  covering  three  outer  fingers, 
an  outer  metatarsus  and  two  outer  toes.  A  grey-brown  band  extends 
along  the  border  of  the  lip  above  the  axilla  to  the  groin  ;  a  second  and 
wider  extends  from  the  nares  through  eye  and  tympainum  to  groin.  In 
our  specimen  the  reddish-ci-eam  color  of  the  doi^al  region  is  marked  with 
indistinct  dap  ;  in  a  second,  with  nine  longitudinal  grey-brown  lines,  of 
which  a  vertebral,  and  one  from  above  the  lores  and  over  each  orbit  to 
groin  are  band>like.  In  both,  a  similar  band  bounds  the  antebrachium, 
tibia  and  metatarsus,  and  the  posterior  margin  of  the  pigment  on  the 
femur.  In  the  lined  specimen  there  are  additional  lines  on  the  lips  hu- 
merus and  femur. 

This  species  has  the  opposable  thumb  and  slight  palmalion  of  some  of 
the  Hylae  referred  to  Litoria.  It  is  in  geneml  allied  to  H.  palliata, 
but  has  the  toes  much  less  palmate,  and  the  vomerine  teeth  more  pos- 
terior. • 

This  species  is  figured  by  Giinther  as  the  H.  inibicundula  of  Rhdt.  & 
Liitk.  as  above.  It  is  however  not  that  species,  which  differs  according 
to  the  original  descilption  in  Danish,  in  firsts  having  the  vomerine  teeth 
between  the  nares:  second,  in  having  the  tongue  half  free;  third,  the 
palmation  of  the  feet  extends  over  one  phalange  moi*e,  and  fourth,  that 
of  the  fingers  is  better  developed. 

From  Brazil ;  collected  by  G.  Sceva,  of  the  Thayer  expedition  to  that 
country,  under  Prof.  Agassiz.  No.  90G  Mus.  Comparative  Zoology,  Cam- 
bridge. 

Stereocyclops  inc^assatus.  Cope,  sp,  et.  gen.  rt-ov.  Phryniaeidarum. 

Char,  gen.  Of  section  I.  of  Phryniscidae  with  Hypopachus  and  Calo- 
phiynus.  The  prefrontals  are  fully  developed  and  fonn  a  continuum  with 
each  other  and  with  the  fronto  parietals.  Tongue  large.  Membranum 
tympani  thin,  concealed.  No  dorsal  or  paix)toid  gland  ;  no  metatarsal 
shovel.  Coccyx  united  by  two  condyles.  Xiphisternuni  cartilaginous, 
much  dilated  and  entirely  in  contact  with  the  coracoids.  Anterior  por- 
tion of  the  sclerotica  ossified,  so  as  to  form  a  hard  aunulus  round  the 
cornea.     Pupil  round.     Toes  free. 

Char,  Spec,  The  whole  form  is  much  depressed,  and  the  physiognomy 
approaches  Pipa.  The  cranial  box  partakes  of  this  and  presents  a  strong 
median  lonsritudinal  crest.     Tongue  large ;  equal,  inner  nares.     A  short 
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loud  ^^^  [July  IB, 

r^num  kctom  the  palate  Iwliind.  Tlie  vomer  is  eartilaginoiis  between 
the  iinres,  eirppt  on  axis.  Onpe  larjiie,  the  nmitle  prtjertiuji:  slightly  be- 
ironi)  it.  Nu  caulluia  rostitdJ!),  noatiiU  latero-sitperior.  Limbs  sliort, 
Imnienia  and  femur  includet)  in  th«  «kin.  Toes  very  uueiiual,  tlie  inner 
«n<1  outer  Ter;  skortj  related  thus,  1-3>5^4.  An  ubtnse  tubercle  at  the 
base  of  the  outer  toe.  The  epidermis  is  everywhere  thickened  by  a 
rhitin-like  de'iuEit,  which  is  readily  crocked.  It  is  tliickest  on  the  soles, 
the  tarsi,  and  the  gular  region. 

Color  everywhere  Ieatlier~brown  ;  a  narrow  white  line  frpm  end  of  mni- 
ile  to  vent. 

Length  of  head  and  body Ml 

"         "  hind  limb  frum  knee ftUS 

"        '■  tarsus 000 

"         "  remainder  of  foot 03W 

"         "  fure  limb  frum  clb*iw O^OU 

Width  between  angles  mandible 020 

"  "        orWts f09 

"  *'        nostrils 004 

Found  near  Bao  Mathens,  south  of  Rki  de  Jaiieink,  by  Messrs.  Hartt 
*nd  Copehuiil,  of  the  Thayer  Expedition  to  Braiil,  Mus.  Comparatire 
Zoology,  Cambri<lge,  Mass ,  No.  8.^S. 

This  is  a  remarkable  type,  with  a  certain  resemblance  to  Engystoma. 
It  is  the  Hrst  type  among  the  Ranifomiia  which  betrays  even  a  remote 
reseniUance  to  Pipa. 
IlvPoPAritUB  iNoai^iALia,  Co)!*,  tp.  nor. 

Tins  si>ecies  is  of  about  the  same  sixe  as  tlie  II.  variolosus  Cope, 
nnd  like  it  has  the  toes  partially  webbed  at  tlie  base.  It  difl'ei's  by  many 
marked  characters  througliuut. 

Muitle  nmnded  conic,  priycctiiig  beyond  lip ;  nostrils  sitpcTulntcral. 
Width  of  head  behind  orbits,  double  length  to  opposite  tlie  same  point. 
ft  groove  from  orbit  to  humerus.  Diameter  of  fonner  equal  length  of 
iiuiule  trmn  the  same.  Mandible  with  symphysenl  knob  little  marked  ; 
ICular  slits  large  ;  tongue  llal,  ovale,  largely  fVee  and  tliin  behind,  with- 
out fiee  border  in  front.  Nares  large,  double  the  small  ostia  pliaryugea. 
Two  metacarpal  tubercles  cluee  ti^^tlier  ;  llngera  ^lender,  with  subartic- 
iilar  kuoba.  The  metatarsal  tubercles  with  cutting  edges  in  nearly  the 
Mtme  line  without  blackening  of  the  sheath,  the  inner  tlie  longer.  No 
tarsal  fold.  Skin  everywhere  smootli,  except  some  minute  pappillae  on 
Llie  sacro-coccygoal  region. 

Cnloratiait.  Above  a  pinkitJi  leaden,  with  a  more  or  less  indistinct  nar- 
row vertebral  line  from  the  end  of  the  mniale  A  large anda  sinall  black 
njKit  on  tiie  groiu  and  one  on  the  kuce.  A  large  black  spot  on  the 
M-Apula ;  a  )iair  of  blackisli  lines  which  converge  fivim  the  orbits  to  tlie 
inter-scapular  region,  then  diverge  ami  form  an  inifierfcct  ciiele  on  tlie 
middle  of  the  back.  Sides  of  head  Uackiah ;  a  yellow  liar  from  orbit  to 
liumerus.     A  black  bar  across  closed  femur  and  tibia  above.     The  femur 
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is  a  strong  pink,  and  is  sometimes  spotted  behind  and  sometimes  not. 
Belly  with  delicate  reticulate  brown  lines  on  yellow  ground,  sometimes 
obsolete.  Total  length,  04"  4'" ;  do.  to  orbit  behind,  8'".  Fore  limb, 
02"  2'";  hand,  01".  Hind  limb,  04"  1"' ;  harsus,  9"'.  Entire  footj 
02"  03"' .5. 

Habitat.  Vera  Paz,  near  the  ruins  of  Coban.  Sent  to  the  Smithsonian 
Institution  by  Henry  Hague.  This  gentleman  has  made  highly  interest- 
ing observations  on  and  contributions  to  the  Katural  History  of  that  once 
populous,  but  now  almost  unknown  region,  which  have  been  communi- 
cated to  the  Smithsonian  Institution. 

The  known  species  of  this  genus  is  Hypopachus  variolosus  Cope 
(H,  seehachii  Keferstein  Gottingen,  Nachrichten,  1867,  352.  Archiv.  f. 
Naturgesch,  1868,  293,  tab.  IX.,  f.  1,  2.  Engystoma  variolosum  Cope. 
Proceed.  Acad.  Nat.  Sci.,  Phila.,  1866.  Systoma  do.  Joum.  A.  N.  Sci., 
1867,  194,)  which  is  found  in  Costa  Kica.  Keferstein  well  separates  this 
species  from  Systoma  on  account  of  its  claviculus,  though  it  is  not  certain 
that  it  is  not  Copea  Steindachner.  In  an  essay  on  Costa  Rican  Batrachia 
this  author  enumerates  eight  species.  Of  these  it  may  be  remarked  that 
Bufo  sternosignatua  Gunther  has  been  described  by  an  older  author  under 
a  prior  name.  Oedipina  uniformis  Kef.  is  an  interesting  Plethodont 
salamander,  apparently  the  same  as  the  Opheobatrachus  vermicularis  of 
Gray.  No  generic  characters  are  given  which  are  not  possessed  by  species 
of  Oedipus.  I  may  mention  here  that  I  have  hitherto  regarded  the  latter 
genus  as  identical  with  Gteotrition,  and  no  author  has  prasented  charac- 
ters by  which  to  distinguish  them.  I  find,  however,  that  the  European 
genus  possesses  two  premaxillaries,  the  American  one ;  on  this  ground  they 
may  be  separated.  In  the  same  way  Spelerpes  pophyriticus  (vel 
salmoneus)  has  two  premaxillaries,  and  all  the  Spelerpes  proper  but  one. 
I  therefore  refer  the  first  to  a  new  genus  under  the  name  of  Gyrinophilus. 

Ranula  affinis,  Peters,  Cope, 

This  species  is  extensively  distiibuted.  We  have  it  from  Pebas,  Equa- 
dor,  Coban  Guatemala,  and  the  Rio  Verde,  Tehuantepec,  Mexico.  Gtin- 
ther,  after  examination  of  this  frog,  says  (Zoological  Record,  1868,)  that 
it  is  "Hyloid,"  an  expression  we  fail  to  comprehend,  as  he  certainly 
cannot  mean  that  it  bears  any  relationship  to  Hyla. 

The  digital  relations,  if  such  they  can  be  called,  are  not  larger  than  in 
the  Rana  sylvatica,  which  has  just  passed  its  metamorphoses.  It  is  in 
fact  most  closely  allied  to  the  group  of  Rana  to  which  R.  tempoi*aria  be- 
longs, as  already  perceived  by  Peters,  who  calls  it  affinis  on  this  ac- 
count. Like  it,  it  possesses  a  dorso-lat«ral  dermal  fold;  as  is  common  in 
Hylorana. 

Steindachner  proposes  to  united  Hyloi-ana  and  Polypedates.  On  this 
Gunther  remarks  that  this  herpetologist  could  not  have  devoted  much 
study  to  them,  as  they  differ  in  the  presence  and  absence  of  this  dorso- 
lateral dermal  fold  respectively.  Giiuther's  criticism,  however,  like  most 
of  those  which  he  too  frequently  directs  at  the  labors  of  his  fellow-stu- 
dents, is  really  applicable  to  himself. 
A.  P.  S VOL.  XI — V 


Cftpp.l  ^""  JulyW, 

Ho  flu-  M  the  "OatAlof^e  of  DntrarliU  Snlicntia  ii)  the  nritinh  Mu- 
Rcum"  is  oourcrn^,  uo  cliiunrtor*  to  (lf»tln(ttiliih  tlicm  tun  Iw  found. 
But  I  polnbxt  out,  aome  ypnra  aeo,  that  the  ditTer^nro  con(diite«l  miUnly 
In  the  utmctiiret  of  the  dfotal  phnlnnfciis  ohiumcit«iistl<t  of  caoli :  a1iu>  that 
llyloraiia  U  nitirb  lu'iner  to  RntiK,  and  Is  only  to  Ixi  dinthiKulaliM)  from  it 
gencrically,  without  thu  liitorpositinn  of  any  |Kmsllil«  form  which  wouk) 
not  unite  them.  Tht  T-shajiotl  phalan^  In  Homo  llyloranae  is  so  weak, 
wliile  the  expansion  of  the  tip  of  tlie  snnie  In  Rana  tpmporarlaandothem, 
ti  so  dlsttnrt,  as  to  render  the  i)ermanent  diitlnctiuii  of  tl)e  two  genera  a 
mere  matter  of  fnttire  discovery. 

LlHKOWKm'SA  NACROtlLOSSA.  P.  Jl. 

Having  hsd  nn  opjMirt unity  of  examinlnfi  the  stemiim  of  this  sperlea 
for  the  first  time,  I  Hiid  (list  it  potuieiHes  the  styloid  xiphistemnni  wl)icli  I 
have  indicated  as  cliaracteriiitic  of  tlie  typical  group  CystiKnathi  of  tite 
family  CystignatlildRi,  and  It  must  tlierefore  be  roferrrd  to  the  nel)(lil>oF- 
hood  of  Cysdiinathus.  Besides  other  jKiiiits,  LImnoniedusa,  Coiie,  la 
distinguished  from  Cyslignalluni  Iiy  the  vertical  pupil. 

Keferstein  states  tliat  I  erroneously  ascribe  an  osseous  stylus  of  the 
xlphistemum  to  the  genus  Borhoi-ocaetes  Bell.  The  facta  are  as  follows  : 
Tills  genus  was  distributed  by  <i(lnthev  In  tite  Catal.  Bat.  9a1.  Brit.  Mua. 
in  two  widely  different  grouiw,  Cyst ignat bus,  And  one  he  called  /.mhwa- 
dgnaHtt.  Iflrst  pointed  out*  that  tltls  series  of  opeciesdiff^redi-adicKlly 
ttvxa  Cystlgnathua  and  Its  alllcR,  In  the  Kitt^or%H  tnrlHa^tt«Ht  xiphis- 
tonium,  and  also  in  the  large  craninl  fVoiitanelle. 

Vp  to  tliat  time  the  Australian  sihtIob  culled  Liianodgnatttt  had  never 
been  received  other  than  spoeitlu  cliarai'tcrs,  as  tlint  by  which  It  was  stated 
by  GUntlier  to  differ  fVom  Cystignatlius,  vli.,  the  transverse  extension  of 
tlie  series  of  vomerine  teetli.  Is  one  Included  In  tlie  range  of  many  well- 
known  genera,  as  Itana,  Lithotly It's,  and  Cyslignalhus  Itself.  Tlie  South 
American  speolos  nanied  by  Bull  long  previously,  HorlKinx'iu'tes,  diA'er 
only  from  those  of  Australia  In  the  shortening  of  ilieso  series,  »nd  nut 
mure  than  Cystignattius  taonlatus  does  t\\tm  C.  albilabris. 

GoMl-ltODATliS  IIIUOOMDEIIVS,  <'o|te. 

Gomphabutn  noliitut,  lielnlidt.  and  Ltltkeu,  VId.  Medd.  Co)K<nhageii, 
1861,  1)3  Tab.  IV,  f.  ».  Liiipfiui  bili-finii/erur,  Vavo,  I'roc.  Ac.  K.  Sri., 
Phila.,  1800,  BIT.    I'mguay. 

Grsoi>H['SNKnvi4>s|is  Copf,  Cj/*ti!/iuilh«nif:>iuliiiiti>  (iimrd.  It  ispnilK 
able  tliat  the  Cystignatlild  descrilied  by  Oilnlher,  I'.  Z.  8.,  Lond.,  IStl!*, 
4H2,  as  Cnfolvii  miiriitiiluii,  la  n  variety  of  this  B|ieclos.  It  agrees  In  all 
ivs)H'cts  ex(<e|it  In  having  a  black  snlHu-bital  si>ol,  and  line  on  tlie  caullius 
rostralls.  which  Diraiil'M  tyiM'sdo  uut  exhibit.  Oiknthur  pineesit  among 
his  Bombinalorina.  It  Is  scarcely  nci-eSHury  tu  observe  that  it  has  not 
tlio  least  atHnity  tu  Bumblnator. 

•N»l,  111,1,.  R»vl..K1BV\ 
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APPENDIX. 

ZONUKUS  TROPIDOBTERNUM,   Cope^  Sp.  nOT), 

Char.  Scales  ^}=16,  lateral  ventral,  pectoral  and  gular  keeled,  the 
dorsal  keeled  and  very  rugose.  Caudal  scale3  trihedral  spine^ike.  Inter- 
nasal  reaching  rostral.    Dark-brown,  yellow  below. 

Bescr,  This  species  belongs  to  the  typical  group  and  is  near  the  Z. 
griseusof  the  Cape,  but  differs  in  many  characters.  The  rostral  is  in 
contact  with  the  internasal,  which  is  much  longer  than  wide,  and  of 
course  separates  entirely  the  supranasals.  It  is  well  separated  from  the 
frontal  by  the  frontonasals.  The  other  head  plates  are  similar,  except 
that  there  are  six  rows  of  temporals,  the  longest  seven  deep  ;  those  of  the 
Z.  griseus  are  much  larger,  including  the  two  marginal  auriculars, 
which  are  rudimental  in  the  new  species.  All  the  plates  of  the  head  are 
excessively  rugose,  with  longitudinal  striae.  Upper  labials  six,  the  fifth 
not  more  elevated  than  the  others ;  inferiors,  six  ;  infra-labials,  five  ;  all 
in  contact,  and  without  larger  scales  within  them.  Gular  scales  in  22 
series  from  angles  of  mandible  ;  those  of  the  neck  abruptly  larger,  mu- 
crunate,  forming  a  rudimental  collar.  Median  veutrals  nearly  smooth, 
laterals  mucrouate  keeled.  No  lateral  fold;  lateral  scales  increasing 
regularly  in  size  from  the  ventrals,  sub^round,  widely  separated  from  each 
other  by  minutely  granular  intervals,  strongly  muconate  keeled.  Dorsal 
scales  in  24  series  from  nape  to  opposite  femur,  all  strongly  mucronate 
keeled,  and  rugose ;  the  median  series  like  the  others.  Caudal  whorls 
very  spinous,  the  scales  not  seriate,  but  striate  on  the  surface.  Femoral 
pores,  seven  on  each  side  ;  preanal  plates  small,  equal,  except  two  mar- 
ginal a  little  longer. 


Muzzle  to  vent     0  m  09"  2'" 

«        "  ear 04"  4'" 

Fore  limb 3"  2'" 


Width  head...  Om  .02" 

Hind  limb **     04"  .2" 

*<    foot **     02" 


Color,  Below  and  upper  lip  to  ear,  yellow;  above  rich  brown,  with 
several  indistinct  blackish  cross-shades,  head  above,  wood  brown. 
Habitat  Madagascar,  Mus.  Essex  Institute,  No.  500. 


EXPLANATION  OF  PLATES. 

PLATE  IX. 

Claudius  angustatus,  Cope^  Yucatan,  Mus.  Smithsonian,  Proc.  A.  N. 
Sci.,  Phila.,  1865.  This  plate  with  the  others  presented  to  the  author  by 
Joseph  Jeanes. 

PLATE  X. 

Cachryx  defensor,  Cope,  Proc.  A.  N.  S.,  Phila.,  1866,  124.  Yucatan, 
Mus.  Smithsonian. 

PLATE    XI. 

Laemanctus  alticoronatus,  Cope  1.  c*.  124.    Mus.  Smithsonian,  Yucatan. 


To  Brevrt  Majok-Qknkkai.  A.  A.  Humpiihkvs, 
Chiff  of  Kagintfri  V.  S.  Armg. 
3iit— At  n  rcrcnt  tne«tln)t  of  the  Ainerioan  l'hll(imi)>liloiil  Sodetjr  it 
la  Rtatfd  by  ouo  of  tlie  mcutbora  tltkt  tiiwv  ttunAiiiud  uii  tllu  iu  tliu  Uu- 
)oer  I)iirt-u»,  U.  S.  A.,  wvoral  iviiorbsuf  oxpUinitiniisiii  tlio  Torriturioa 
t)ie  L'niliH)  StutoH,  awnitiiiK  tlio  nt'ci'wuiry  fuiiilx  fix-  i>iib)ii-utii>n. 
Tlip  StH'i\'tRrioii  of  llio  Siirit'ty  wi'iv  tliviviiimti  dlrtH'tvd  to  <uMre«ii  yon 
the  liniKirtaiii-K  of  n>iuli>rtiit(  iho  Hclentini!  parM  of  the  reiKirts,  mid 
<ra  eii|NHJiiaiy  thoM)  relating  to  (be  icinilufcy  of  tlie  rugiuiia  tntvurwd,  «c- 
Mible  to  tite  public,  witli  tm  litllv  (li'liiy  lis  piuutUilo. 
riiu  AiiH'rifAti  Philiwiipliiciil  Soiii'ly,  pvcr  iiiiii<mil  of  the  oliioot  of  tu 


Satiiiiition,  "for  promothig  usi'fiil  kiiowlertLt,"  ftvla  lutrticuUr  aoliei- 
o  in  everything  tlmt  poiipcniii  tlie  great  tniiieral  rusoiircua  of  the  in- 
-lor  of  tlie  uuiit.hHiiit,  railed  by  Prusiiloit  Uroitt  tlio  strong  box  of  tiiv 


tioii,  ami  kiiuwhiK  thut  the  i^cologioal  eiipliinitJoiiK  ivfiTivil  to  liiive 
Bu  made  by  men  eminent  in  mmoiico,  and  deserving  of  the  ci,>nlideno«  o' 
a  enmniunity,  i«  anxtoiia  tlint  the  n>8iilt«  of  their  liilwr,  ao(|t)ire«l  a 
Mt  eost  to  tlifi  government.  Rhall  luit  be  su|wnie«lud,  or  tlie  wine  ran 
ina  oontained.  thervin  rendeix-d  nngatory,  by  explotatituis  iMnidiictud  li 
a  iiileniHtA  of  pi'ivate  itpociiliitioiis. 
The  lUxii-ul  a  -    ■  ■ 

I  survey  of  f 

A  SiH'ii<ty  to  hoi«  that  an  applieatiim  for  the  nuiuns  to  pnbligli  tlie 
«ntitlo  r««nll«  already  obtained,  aiMl  uuw  on  llle.  may  not  be  witliout 

In  eoncludion,  we  woiikl  add  that  tlie  prexent  eonimu Miration,  im  di- 
'led  by  ttie  SiM'iety,  in  iiitenditl  for  line,  at  ■ui-li  time  and  in  mieh  mun- 
r  a>  yon  may  tliink  moat  proper  for  can-yiiiK  out  the  ul^ert  deiured,  and 
aid  yon.  no  1^'  iw  lien  in  the  )tower  of  tliu  Sin-iely,  iu  nniilerint;  iisnint 
re.  aayimlinve  heretofuru  done,  to  the  threat  neii'ntilU'  niid  inilncliiul 
nvNUorourconutrv- 

i*iKncd,  CharleH  H.  Trepo.  K.  Otin  Kendall.  John  I..  Leconte.  J.  H. 
■Bley,  Ik-rrvtarieH  Anieiiean  I'hiluwiphieiil  Hociety. 

OKPirR  OK  TIIK  CiiiKr  or  Enoikrkka, 

)V',t»Aii(fff,>u,  /).  C.  J«)#IS  IH««. 
IlKNTI.RMEN— Vonr  letter  of  theSttth  ulttino.  reHiH>eting  the  pnbllralion 
Keporla  of  Kxplomlioiiii,  nffiirtls  nte  Rreat  imtitiriietioii,  aineu  it  intWniN 

I  uf  the  |Miwerl\d  aid  of  the  AmvrieAii  I'liibmophifHl  SiH'iety  iu  mwuriiiK 
"      --    to  Munplete  Moine  uf  tlie  eliief  olt)''*^^'"  ol*""' I'i'piorationii  of  our 

a  by  iliaseminHlitiK  tlieinlVii'iniilionobtuinedaa  to  tlicir  ivaouivea 

II  tne  uietina  for  tlieir  development. 

It  gives  me  ploasuru  to  utate  that  the  StH-i-elnry  of  Wnr  has  sanctioned 
i>  piiblie«Uon  of  the  lIctHirt  on  tleoloKy,  l>v  Dr.  lliiyden,  in  mnnM-iion 

III  thu  exploration  of  llie  Yellovrtitonu  aiut  Missouri  rivers,  and  Ihiil  it 
now  in  the  UtiudHof  the  printer,  and  will  twMm  Iw  ready  for  distribuiiou. 
The  rrsnlts  of  Mr.  f'lnii>neo  King's  snneya  iu  I'lah  and  Nevada,  will 

publislieil  aa  soon  as  they  are  ptvpaivd,  t'on}nt<i>H  liaving  mode  pruvi- 
lu  for  it.  I'tie  lleiHirt  of  Capbdii,  now  Itivvrt  Brig.  (leu.  J.  II.  »<iuip- 
II,  liiiM  not  l>een  prlnteil.  It  ia  lin)ied,  however,  lliut  uullioriiv  for  the 
blicatioii  of  the  Beieiilille  portiona  at  least  will  Iw  given,  aiid  to  tliia 
il  your  lelter  will  att'orri  vuluiilile  aid. 

Tlu'iv  am  no  oilier  reports  ofexplonttlonson  the  tiles  of  thiaofHee. 
L'ontlnlly  thanking  tlu<  Sivi'iely  lor  itJi  support,  I  havu  the  honor  to  lie, 
ry  iVBpei-tlXllly,  your  ulieilit-iit  Herviiiil, 

A.    A.    lIlTMPHKKVS. 

Brig.  (Irn.  "lul  Vhitf  Sitffinetr. 


thority  U»  < 

■rritorlea  b; 
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Synopsis  op  the  Extinct  Mammalia  of  the  Cave  formations  in  the 
United  States,  with  observations  on  some  Myriapoda  found  in 

AND  NEAR  THE  SAME,  AND  ON  SOME  EXTINCT  MaMMALS  OF    THE  CAVES 
OF  AngUILLA,  W.  I.,  AND  OF  OTHER  LOCALITIES. 

By  Edward  D.  Cope. 

The  following  list  is  published  in  consequence  of  the  discovery  by  the 
writer  of  a  number  of  species  of  Mammalia  in  a  cave  breccia  in  Virginia. 
As  the  number  of  species  previously  described  as  having  been  found  in 
similar  situations  is  but  small,  they  have  been  added.  I  have  not  inserted 
the  extra- cave  species  of  the  beds  known  as  Champlain,  since  it  is  not 
certain  that  they  represent  parts  of  the  same  fauna,  though  it  is  highly 
probable  that  they  do.  The  coexistence  of  a  number  of  species  appar- 
ently still  living  on  our  territory,  with  some  restricted  to  South  America, 
and  with  others  entirely  extinct,  is  a  point  of  considerable  interest.  The 
ootemporaneity  of  man  with  the  Mastodon  on  this  continent  is  not  a  mat- 
ter of  doubt* ;  and  the  coexistence  of  the  Mastodon  and  recent  peccary 
D.  torquatus,  and  the  extinct  D.  compressus  is  equally  certain.  These 
species  were  cotemporaneous  at  Galena,  With  a  fauna  quite  similar  to  that 
which  I  found  in  Virginia. 

The  cave  breccia  consists,  in  the  localities  where  examined  by  me,  of  a 
number  of  irregular  masses,  occupying  depressions  and  short  galleries,  in 
the  southeast  side  of  a  line  of  hills  in  Wythe  County,  Virginia.  When 
these  masses  are  excavated  from  their  beds  the  floor  and  roof  of  a  portion 
of  a  cave  is  exposed,  with  the  stalactites,  stalagmites,  and  usual  incrus- 
tations. Sometimes  the  termini  of  the  masses  could  not  be  reached,  and 
they  wound  about  between  large  blocks  of  limestone  which  once,  no 
doubt,  had  lain  on  the  floor  of  a  siibteri*anean  chamber. 

The  teeth  and  bones  wei*e  discovered  at  three  different  points  ;  two  of 
them  near  together,  on  the  property  of  Abraham  Painter,  and  the  third 
about  three  miles  on  tlie  same  side  of  the  same  ridge.  The  Kanawha 
(New)  River  cuts  the  hill  at  the  latter  point,  and  on  the  side  of  a  blufi 
the  cavity  occurred,  containing  Castor,  Dicotyles,  etc.  On  the  other  side 
of  the  same  ridge,  three  miles  further  in  the  same  direction,  I  examined 
several  similar  cavities  of  bi^ccia,  but  could  find  no  organic  remains, 
while  Abraham  Painter,  an  old  resident  and  cai*eful  observer,  infonned 
me  that  the  deposit  could  be  found  on  the  hill  side,  in  continuation  of 
those  on  his  property,  for  a  distance  of  two  miles  in  the  opposite  direction. 

The  limestone  of  this  ridge  abounds  in  the  Carbonates  of  Lead  and 
Zinc,  and  there  can  be  little  doubt  that  they  predispose  the  rock  to  easy 
decomposition.  It  is  also  probable  that,  as  Lesley  shows,  the  decomposi- 
tion has  been  followed  by  the  successive  deposit,  as  a  precipitate  of  the 
more  insoluble  Silicates  of  those  metals.  This  is  rendered  highly  prob- 
able by  the  mode  in  which  the  silicates  occur  with  reference  to  the  car- 
bonates.    While  the  latter  are  distributed  through  the  limestone  rock 

*  Ses  Leidy,  Nott  &mt  Glidilon  Indigenous  Races  of  the  Eirth,  p.  xvltl. 


I>)ace,  the  Tonner  occupy  trregultu*  porkcUt.  cftvemn  a»(l  voins.    Th«y 

.lur  «8  IncruBtntiuues  aoiuetiiDcs  tubu)itr  aiid  or  singuUr  tenuity,  lu 

.11  u  in  inMW-s. 

riio  breccia  caverns  no  doubt  had  tbelr  OTigin  In  the  same  vray.     The 

Illy  dccuiiijHisition  or  Uio  liniestoira  lias  permitted  them  to  be  rapidly 

ined  nnd  nilod  again. 

It  ia  iuU'rvHttng  to  uot«  that  the  only  similar  lione  deposits  occur  In  the 

lena  bearing  Illll  LimeHtono  of  Illinois.    These  have  been  descnbed 

Dre.  Lcconte  aiMl  Lcldy,  and  their  st>eci()s  ai«  Included  in  tlie  present 
t. 

He<ialonvx  jkfpbrsonii  //iirJiin.    Fragineutu  of  teeth.    Found  also  lu 
res  in  TeiuieMee,  OeorslA  and  Alabama. 
STEREOiiErTKe  TOHTva,  Viipr,  gf».  el.  tp.  nor. 

rhis  animal  is  represented  by  a  nearly  jwrfeot  upper  incisor  tooth,  and 
igments  of  uumeivns  others.  It  appeani  to  lie  a  nidi>nt.  and  the  tiioth 
question  presents  scveml  points  of  resemblance  to  that  of  An'tomya 
onax,  (Wim  which  it  does  not  differ  mtirJi  lu  siie.  The  eburacters 
lieli  determine  its  distinction  fn)m  that  genus  are  very  important,  and 
iie«te  widely  dift'erent  atHuities.  Theceiitnd  pulp  cnviiy  is  exceedingly 
lall,  and  tl)o  tootli  for  a  length  no  doubt  considerably  above  tbat  of  the 

monax,  solid,  witli  tbat  exception.  At  tbe  distal  fractured  extremity 
is  narrowly  linear  lu  the  plane  of  compression  of  tlie  tootli,  vrldle  at  the 
iiximal  iVacture  it  is  round,  aiu]  of  perhaps  a  sliade  greater  diameter, 
le  anterior  face  of  tbo  toot!)  is  ns  usual,  covereil  with  on  enamel  layer 
out  OS  thick  as  that  in  Arctouiys,  which  extends  round  tlie  outer  face, 
rering  its  anterior  two-liniis,  and  )s  very  slightly  decurved  on  tlie  inner 
tiie  fttce.  Viewed  fk'uui  tlie  centre  of  the  are  vhicli  tlie  tooth  deeeribes. 
i  simft  is  seen  to  fonii  a  slight  sigmoid.  The  itoflerior  narrowed  mar- 
\  forma  a  still  stronger  sigmoid,  tbiowing  tlie  extremities  of  tlie  shaft 

op))osile  directions.  I  have  not  oliserved  tliia  torsion  in  any  living 
nuM  of  Kodcntin,  except  in  abnormal  specimens. 
The  spvciflc  charaeters  are  as  follows  :  A  section  orthesliaftisauearly 
iscelcs  HpherieAl  triangle.  Distally  the  inner  tice  is  more  newly  piano 
m  tlie  outer,  while  proximnlly  tbo  outer  is  the  less  oblique  of  tlie  two. 
le  anterior  Rice  is  convex  in  section,  and  regularly  i-oiitinuous  to  tlie 
ter  side.  There  is  a  slight  groove  below  tlie  edge  of  tlie  enamel  on  the 
ler  side,  and  B  few  weak  transverse  iudicntione  ncrass  tlie  shank.  The 
ninel  is  nearly  smooth,  under  tbo  mioroscope  diBplayiug  weak,  ininnle 
iae,  much  as  in  Arctomys.  The  arc  in  pnitlle  is  a  perfectly  i^egular 
tment  of  a  circle.  The  color  is  white,  and  Ibis  in  a  matrix  where  tlie 
How  color  of  incisors  of  other  Itodentia  is  well  preserve«l. 

Length  of  chord  between  outer  circumference  at  frac- 
tured ends Ifl- 

Tiong  diameter  proximal  end 2.8 

Sliort        "  •'         •'  l.» 

I  am  unable  to  throw  much  light  on  tlie  affinities  of  the  atiinial  which 


1869.] 


173 


[Cope. 


bore  these  teeth.  They  are  more  compressed  than  in  the  Beaver,  and 
deeper  than  in  the  Vischaca  ;  they  are  not  so  narrowed  anteriorly  as  in 
the  agutis.  The  solidity  is  only  approached  by  the  Castorides  ohiensis, 
and  to  some  degree  Amblyi'hiza  inundata,  of  the  same  period. 

Castor  fibeb,  Linn,     (7.  Canadennii,  Kuhl. 

Portion  of  mandible  with  three  molars,  not  distinguishable  from  recent 
specimens. 

Neotoma  magisteb,  Baird.    Mammals  of  North  America,  p.      ,  tab. 

Said  to  be  larger,  and  otherwise  different  from  the  following.  Found 
in  the  Bone  Caves  near  Carlisle,  in  the  great  Appalachian  Valley,  in 
Pennsylvania. 

KsoTOMA  Pploridanum,  Say,  et,  Ord, 

A  superior  molar,  incisors,  and  other  portions.  The  first  is  not  larger 
than  in  recent  animals,  and  does  not  conform  in  peculiarities  to  those 
ascribed  by  Baird  to  his  N.  magistcr  from  the  Pennsylvania  Bone 
Caves.    The  latter  is,  however,  described  from  mandibular  pieces. 

The  recent  Neotoma  of  this  species  is  exceedingly  common  in  all  of  the 
caves  which  I  examined.  Their  marks  can  be  found  from  near  the 
mouths  to  the  most  remote  recesses.  They  build,  in  dry  places  in  the 
more  distant  chambers,  nests  of  complete  and  durable  construction.  In 
such  a  chamber  in  the  Hoge's  Cave,  Montgomery  County,  Va.,  I  found 
a  number  of  these  nests  near  together  and  fastened  by  interwoven  sticks 
and  corn-husks  in  some  mass,  to  the  points  and  crevices  of  the  rocks. 
The  upper  surface  of  the  pile,  in  which  the  nest  was  made,  was  composed 
apparently  of  chewed  linden  bark,  forming  a  soft,  tough,  and  nearly 
white  material.  This  surface  was  always  oblique,  and  enclosed  a  round 
cavity,  large  enough  to  hold  one's  two  fists,  which  was  entered  by  a  mouth 
a  little  more  contracted  than  the  whole  diameter.  Numerous  fresh  seeds 
of  the  Celtis  pumila  lay  about  them.  They  are  sweet,  and  the  small 
tree  which  produces  them  is  abundant  where  the  traces  of  the  cave  "were 
found.  Seeds  undistinguishable  from  these  are  abundant  in  the  limestone 
breccia  with  the  remains  of  Neotoma,  and  testify  to  the  identity  of  habit 
of  this  species  in  the  days  of  Tapirs,  Peccaries  and  Sloths. 

Arctomysmonax,  G?»6Z.  The  Ground  Hog.  One  nearly  perfect  ramus 
mandibuli  with  all  teeth  but  the  last  molar,  not  distinguishable  from  re- 
cent examples. 

Found  also  at  Galena.  (See  Leidy,  Trans.  Amer.  Phil.  {Soc,  XI.,  p. 
100.) 

Arvicoi^a,  Sp,    Noted  by  Leidy,  1.  c,  from  Galena,  111. 

Geomyb  bursarius.    Leidy,  1.  c. ,  p.  100. 

Found  at  Galena  by  Dr.  E.  D.  Kittoe  with  numerous  other  species 
enumerated  by  Leconte  and  Leidy. 

Hesperomys  ?  LEucoPUs,  Raf, 

Molar  teeth  undistinguishable  from  those  of  this  common  mouse. 


Copr.]  ^**  [July  10, 

Tauiah  lakvimkns.  Cop*,  up.  luic, 

TliU  ground  squirrel  in  liidlcHtod  by  tlie  disMl  half  of  *  imuidlbular 
ntmu*,  with  wyaraiit  fhtgfinentH,  probably  uf  miutllliiry  and  «quanios»l. 
Tlio  itUi,'i'i'Miuoiui1  tint  uiolitr  appi»ra  abovu  tho  nlvuolKi'  iKiitler,  atul  ftn- 
ntlwr  tooth  apixtrt'utly  Id  tn  pluiii,  bitt  *»  f>nvru»U'A  witli  ciilclto,  as  to  bn 
i]u)t(<  oW'Uivd. 

Tills  oiHH-k'H  dllVcra  ii)  tlirco  ninrki>il  pouullarltipB  ttttin  tlio  T.  strl- 
ntua.  Till-  tlrat  molar  has  two  aiiliTior cuajM  lustvndof  one;  tlicy  Ar« 
HTimratoil  by  n  deep  |[rooTt> ;  tlicit>  Is  nlsu  a  littlo  cusp  Iwtwoou  tlio  ox- 
toninl  two.  The  incisor  tc«tli  n»  not  strlnto  ({i-uovod  on  tlietr  anterior 
tttef,  nsln  T.  Bt  ^lntu^  though  tlicy  hav^  three  nnri'an  Rtixivox  un  the 
outer  longitndltuil  angle ;  tliey  are  wax  yolUiw  anteriorly.  Third,  th« 
niuius  is  nior«  slender,  <<s)it>clally  In  the  portion  anterior  to  tlie  molar*  ; 
(ho  depth  lit  the  mental  foramen  Is  just  half  the  lengtli  between  the  Rrtt 
molar  aitd  the  ba>«  of  the  incliwr  alHive.  As  In  T.  strlatus,  this  foTAmeu 
is  noarer  the  superior  outllneofUie  ramus.  There  iskitscurvnture  visible 
in  the  inferior  fact'  than  in  some  Individuals  of  tlie  exiHtlii||[  si>ecie8. 

Lentttii  ramus  nuterlor  to  m.  I iO 

Depth  at  mental  foramen 1.4 

■'       "   tirst  tooth 1-7 

Diameter  im-isiir 1. 

Di-lOh  at  m.  4 3.3 

Srmurs  panouvis  ('i>;ib,  ip.  iwr, 

A  small  Miiuirrvl  of  thu  sixu  of  the  Chipmunk  (Tamias  striatusl, 
but  of  till)  typeof  dunlitlon  luul  form  of  tliu  Murus  hudsonius.  It  id 
rupivM'utiHl  by  a  ninins  niandibuli,  contniiiinK  two  molai'  teeth,  and  the 
liiuludod  portion  of  the  ineisor,  the  L'orouoiO,  and  vertical  nunus  being 
lout.  Numui'uuii  fi-uKmi'iita,  iucludiii|{  invisoi-s,  etc ,  arv  pi-obnbly  tn  k« 
nil'crred  to  this  s)n)i-ius. 

The  i-aiuus  Is  i|uite  Hut,  being  perfectly  plane  on  the  iiinor  fsre,  below 
the  niolnra ;  its  diiuuetur  Iielim  tlie  tlrst  Is  etiual  to  tluit  at  the  liielslvo 
alveolar  marttiii  above.  The  series  of  niohirs  is  very  little  oblltiue  to  the 
plane  uf  the  ramus,  and,  jiul;fing  l>y  the  positions  of  the  atiturior  three, 
not  uiirvcd.  Thciw  K  thtHVI'ori',  but  a  slight  pnijection  of  the  aht'oliir 
iHuilcr  on  the  inner  lii.-e  of  the  niuiuK.  The  least  aeplh  of  thu  etlentii- 
lons  iKirtion,  eiimils  the  choril  fi-oin  the  basi>  of  the  IliTt  molar  to  Uie  edjtt.' 
of  incisive  iiIv.hjIus.  The  mental  foramen  Is  near  the  middle  of  this 
leiiKtli,  and  a  little  above  the  ntlddle  of  its  depth.  The  anterior  margin 
of  tlie  masseteric  fossa,  is  b«'low  the  jHrnterior  Uilnl  of  the  Hrst  molar. 

The  two  molars  are  well  worn,  the  Hrst  being  suecessloiial:  the  animal 
WHS  theivfoit'  Bilult.  The  wtini  faces  are  oinicave;  the  Inner  anterior 
point  of  the  margin  is  the  most  elevntiHl,  while  the  two  exli>nial  loliesarti 
in  both  the  most  prominent.  There  is  also  a  slight  emarginiilion  on  tlie 
inner  fai-e.  The  Hi'st  molar  is  about  as  long  as  w<<le,  the  weond  a  little 
wider  than  long,  and  slightly  obliijue  forwards  and  inwai-daj  tlie  inner 
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and  outer  lateral  margins  in  each  are  about  equal.    In  profile  the  first  is 
slightly  the  more  elevated  of  the  two. 

MeaBurements, 

Lines. 

Length  of  ramus  from  maxillary  foramen  to  incisive  al- 
veolus above 5.35 

Length  of  bases  of  two  anterior  molars 1.39 

**        from  base  of  m.  1  to  do.  of  incisor 1.7 

**  *'    mental  foramen  to  base  of  incisor 1.55 

Least  depth  ramus  (near  mental  foramen) 2. 

Depth  ramus  at  first  tooth 2.6 

**  "        third    <*    2.4 

Width        *«        second*'    1.2 

These  indicate  a  much  stouter  form  than  in- the  Tamias  striatus.* 
The  foramen  mentale  is  lower  in  position;  the  series  of  molars  is  much 
less  oblique  to  the  axis  of  the  ramus  than  in  the  chipmunk,  and  the  inci- 
sor tooth  is  stouter.  As  compaered  with  the  S.  hudsonius  the  measure- 
ments are  absolutely  one  third  greater,  indicating  a  difference  in  size  of 
nearly  two  to  one.  Viewed  from  above  the  thickness  of  the  ramus  at  the 
middle  in  Sc.  p  a  n  o  1  i  u  s  is  proportionately  very  much  less,  while  at  the 
incisive  margin  there  is  less  difference;  the  two  measurements  being 
equal  inS.  panolius,  the  incisive  much  narrower  in  Sc.  h  u  d  s  o  n  i  u  s . 
The  first  molar  in  the  existing  species  is  narrower  outside  than  inside  and 
simple;  in  Sc.  p  a  n  o  1  i  u s,  equal  and  emarginate. 

This  little  species  has  not  furnished  sufficient  materials  to  indicate  its 
relationships  fully;  but  it  is  smaller  than  any  true  squirrel  now  inhabiting 
the  United  States. 

Lbpus  sylvaticus,  Baehm, 

Numerous  molar  and  inciiSor  teeth  from  both  jaws^  and  two  partially 
broken  rami  of  the  mandible.  One  of  these  is  broken  off  behind  the  third 
molar;  another  complete  only  as  far  as  the  usual  line  of  the  coronoid 
process,  and  containing  the  second,  third  and  fourth  molars.  These  por- 
tions are  similar  to  those  of  the  common  species  now  found  throughout 
the  eastern  district  of  North  America.  Also  from  Galena;  see  Leidy  1.  c. 
XI,  p.  100. 

Anomodon  bnyderi,  Leconte,  Amer.  Journ.  Sci.>  1848,  103.  Joum. 
Ac.  Nat.  Sci.,  Phil.,  Ill,  171,  Tab. 

A  large  and  remarkable  insectivore  known  only  as  yet  from  an  incisor 
tooth  from  Qalena. 

Blarina,  sp. 

A  nearly  complete  ramus  with  dentition  perfect,  of  about  the  size  of 
that  of  the  common  B.  talpoides  was  found,  but  unfortunately 
mislaid. 

*  See  Baird.  U.  S  Pac  R.  B.  Expl.  VIII.  Tab.  XI«yi.  2  and  1. 
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VKftriOtTIIJO,  $fK 

Kunierou8  b^iies  of  U»ts  CHvur  in  the  bitHH^ia.  A  portion  of  niAxillnry 
with  ttvth  was  proiien'vt),  but  ftucturcii  in  tlie  attempt  to  ex|H^o  it« 

TaPIRVS  HAY^lI,  I^eMjf, 

Several  inferior  maxiUary  ntolara.  Tlu^y  all  have  a  rather  (greater  an- 
teroposterior diameter  than  those  of  the  existing  Central  and  SiHith 
Ameiican  species* 

E^ V  r 8  ?  COM Pur AT V8,  I.^nfjf.    K.  <i Merirti  n  w*»  I^eidy , 
Vpl^r  and  lower  milk  and  i^ennanent  molai>^ 

D1COTT1.K8  NAsrxrs,  Tstui^.    PtihhhhI.  Aead.  Nat.  St*i.»  Philada.>  18tt^ 
Several  molar  and  canine  teeth. 

DicoTYLK*  roMPRKssrs  /«f<v*«/<».  Phttjfff^mH$  eoiHprrsitH.%  Lei\»  etc. 
Amer.  Journ.  Sci.,  IWK  10*.\  />i>.»/j^/<*j»»  In^idy,  Tnuis,  Am,  StH\,  XI,  p. 
97,  al80  X«  3:24. 

Not  found  by  me  in  Vir|;inia;  abundant  at  Galena  and  elsewhere. 

CAlUACt*8  VmoiNIAKrik  irrtfjf.     (Vrfws,  lUxld. 

Molars  and  other  fhipnents  of  this  s^hm^ics  are  i^erhaps  the  mi^t  abun- 
dant in  the  breccia.  Ihne  )Kv»terior  portion  of  ramus  mandibuU  with 
tooth  in  aitu  is  in  tlie  collection. 

Bos  ?  A?5Ti9iTS.     Bisons  I«eidy. 
Molar  teeth. 

VBsts  AMPunKN8»  L^ftfjf.    PixhhhhI.  Aoad,  Nat,  Sei„  ISWl. 
A  sin^tle  iH>sterior  lower  molar  of  this  sjhhmos,  ideutioal  with  that  de- 
scribed by  I^eidy  fhuu  a  ravine  near  Natohe«, 

Vrsvs  AMKRiCANts,  /.«>»»,     Leidy,  Joum.  Ac.  Nat.  Sci.,  Phila.»  III, 

From  various  caves;  not  found  by  me  in  Virjjinia, 

^  Procyox  PRi8crs»  Lri^onU.    Leidy,  Joum.  Acad.  Nat,  Soi.,  III»  100. 

Perhaps  the  same  as  the  next.    Fnmt  Galena. 

PROt^YON  uvroR,  IJhh. 

A  posterior  inferior  molar*  not  distinj^uishable  in  any  |H\iut  (Viun  a 
S))ei«imen  ftrom  a  New  Jersey  peat  swam|\  lH>th  identical  with  tluuHwnnion 
raccoon. 

MlXOPnAQVS  SPKUAKrS. 

This  animal  is  representetl  by  a  molar  t(x>th,  which  thoui;h  sonu>what  k 

I  ^^ 

im|>erfect  is  so  ehai*act eristic  as  to  wMjuiiv  notiw.    It  ap|H»ai*s  to  havo  j 

;  been  derix-wl  ftrom  the  lower  jaw  l^tuu  the  Itehind  jKisition  of  the  sivtorial,  .* 

;  It  resembles  the  tuWrtnihir  sectorial  of  the  l>ear»  but  is  even  less  acutely 

tul¥^rculate«  and  is  a  little  smaller  than  the  s^uue  tin^th  in  the  nuH'oon. 

I  The  surftu^  of  tl^e  crown  exhibits  cimca^vities  iH^twinni  small  jHuntiHl 

•  cusps.    The  outer  margin  is  a  low  ridge  of  four  cusjis.     In  fituit  it  rises 

into  a  mow  elevatwl  cusp.     Here  also  the  tiH^th  is  >\ider,  and  pivsents  a 

wider  plane  of  the  cixnvn.     Part  of  the  inner  nun^in  is  heiv  bix^ken  away, 

but  a  little  behind  it^  middle  a  sti\mgvr  cusp  rises,  one-third  of  the  width 


•  I 


I 


1839.] 


177 


[Copo. 


within  the  inner  margin.  The  posterior  margin  is  slightly  elevated,  and 
in  front  of  it  is  another  very  small  cuspi  similar  to  those  on  the  external 
margin. 

The  characters  are  less  carnivorous  than  those  in  Ursus,  and  approach 
remotely  the  smoothness  of  Gercoleptes.  There  are  indications  of  two 
roots,  one  of.  which  is  broken  away.  The  arc  of  the  base  of  the 
crown  determines  the  position  of  this  one,  and  of  the  anterior  margin  of 
the  tooth.  The  strong  anterior  tubercle  is  slightly  transverse,  and  the 
anterior  face  near  its  crest  being  preserved,  indicates  the  extremity  of  the 
crown  to  have  been  but  little  beyond.   I^enoe  the  following  measurements : 

Llne8. 

Length  to  crest  of  transverse  tubercle , 3.7 

Width  at  median  outer  tubercle ...,..., 2.5 

Depth  crown  between  roots 1.8 

Width  of  root , 1.6 

Galera  perdicida,*  OopSy  sp,  nov. 

This  is  a  small  carnivore  of  the  Lutrine  group  of  the  Mustelidae,  appa- 
rently allied  to  Mephitis  and  Lutra.  It  is  only  represented  by  a  left  ra- 
mus of  the  mandible,  with  dentition  complete.  Its  characters  are  as 
follows:  Dentition  |,  .[,  |,  J.  The  tubercular  molar  is  relatively 
as  in  the  allied  genera,  but  without  sharp  tubercle;  the  sectorial  charac- 
terizes the  genus  as  distinct  from  the  two  mentioned.  The  posterior  lobe 
is  without  the  marked  internal  and  external  acute  tubercle  seen  in  Me- 
phitis, nor  the  tubercular  crest  of  Lutra,  but  is  rounded  and  slightly 
concave.  The  median  crests,  inner  and  outer,  are  strongly  developed, 
and  with  the  anterior,  quite  as  in  Mephitis. 

The  jaw  pertained  to  an  a(}ult  individual  of  smaller  size  than  the  com- 
mon skunk,  Mephitis  chinga.  The  bases  of  the  crowns  of  the  first  and 
second  premolars,  and  to  the  outer  side  of  the  canine  are  sun*ouiided  by 
a  well  marked  cingulum-  The  length  of  the  crown  of  the  molar  is 
greater  in  proportion  to  the  length  than  in  the  skunk.  The  axis  of 
the  coronoid  process  is  as  in  it,  at  right  angles  to  that  of  the  ramus. 
The  latter  is  straigliter  on  the  inferior  border  than  in  the  skunk,  and  ex- 
hibits a  marked  difference  in  the  angle  being  nearly  on  the  same  line,  and 
not  raised  above  it,  as  in  the  species  of  American  skunks  and  otters,  fig- 
ured by  Baird. 

Meaaurernents, 

Lines. 

From  angle  to  outer  incisive  alveolus 15.6 

Depth  at  coronoid 8, 

From  base  condyle  to  tubercular  molar 5. 

Length  sectorial  molar 8.6 

Width        "  *•     1.2 

Height  from  basal  shoulder 2. 

Depth  ramus  at  tubercular 2.7 

*•  *«      at  pm.  2 8.1 

Length  of  crown  of  canine 8. 

♦The  pedant  would  write  thispflrdtoteida. 
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There  are  two  mental  foramina  in  tlie  si)eoimen,  ono  Ik>1ow  tlie  tliird, 
tlio  otlior  below  the  tirst  pi\>nioUup.  The  ei'own  of  the  canine  is  oi>nt.ractoil 
and  curved;  slightly  flattened  on  the  inner  side. 

Whole  number  of  siH»ciea 27 

Number  extinct .» 14 

Genera  extinct 5 

**     of  neotn>pical  tyi>e 6 

Helices  are  extivmely  abundant  in  the  matrix,  with  a  few  other  mol- 
luscs. They  have  Ih>cu  identillcd  for  me  by  my  (Viend,  Geo,  W.  Try  on, 
as  follows: — 

Mesixlon  dentiferus,  Hinney. 

mivi«>r,  Binn, 

allH^labris,  Say. 
Xolotrvma  appivssa,  Say. 
Xolotrema  |x«lliata.  Say. 
Stenotrema  sp.  near  hirsuta. 
Anculotus  cacinatus. 

Ass^H'iated  werv  numerous  vertebne  of  Crotalus  aiul  (x^rhaps  Tit>pido- 
notus,  fka^sments  of  Trionyx  and  Tistudo,  and  Meno|H>ma.  Also  fVa^a:- 
ments  of  a  Tnii^  and  the  ungueal  phalan^>  of  a  bird  of  proy.  Then'' 
were  no  human  remains  of  any  kind  discowred  in  the  breccia. 

A  collection  of  fossils  of  similar  character  to  the  preceding,  was  ol>- 
tained  by  Dr.  Samuel  Harrison  of  Kaston,  Tallwt  ih>.,  Maryland,  and  is 
preserve^l  in  the  cabinet  of  the  Baltinu>ix>  Academy  of  Natural  Stnences. 
The  sjHvimens  wei'e  exhumed  in  tlie  coui*se  of  excavating  for  marl  on  Uu> 
fann  of  Ltunliert  Kirby,  in  Dxfonl  Neck,  Talbi>t  County.  They  cimsist 
of  a  conaiderable  number  of  tVagments  of  the  Klepluvs  a  m  e  r  i  c  a  n  u  s, 
Leidy,  with  two  molai^  the  tusks  and  maxillary,  premaxiUary  and  i»arts 
of  fVontal  lHmes«  Fragments  including  paits  of  antlers  not  dis^tinguisli- 
able  fkxmi  Oervus  canadensis,  and  Cariacus  v  i  r  g  i  m  i  a  n  u  s ;  the 
humerus  of  a  Chel^dranot  distinguisliablo  ftxun  that  of  C\  serpent  ina 
and  of  the  largwst  si«c  tiu*  s|HHnes  is  known  to  attain ;  and  a  jn^rtion  of 
the  margin  witli  jH>sterior  ixtstal  and  vertebral  bone  of  Oistudo  eurypygia 
OoiK\  sp.  nov.  A  nu>lar  tiKJth  accom^^inied  tJie  alnn-f,  winch  ix*sembles 
that  of  the  half  grown  Klephas  pri  mi  genius  or  K.  columbi,  but 
has  not  tlie  latenil  curvature  of  the  latter. 

In  the  earth  on  the  fUwrs  of  the  caves  which  alK>und  in  the  lime«stone 

region  of  Soutii  Western  Yiixinia,  the  ivmains  of  the  existing  Mmumalia 

j  of  the  country  may  always  Iw  found.     1  ha%'e  pix>cuixHl  Lynx,  VuIjk'S, 

Procyon,  Cariacus,  DidelphyvS  etc.  In  one  chamlter  the  ftx^sh  fiHHl,  a|>- 
parently  of  a  ractxxni,  was  fcund,  ci>nsisting  of  fh>sli  haxel  nut^*,  wild 
plum,  choke  cherry,  chicken  grajn^s,  act>ru,  etc.  In  many,  human  remains 
occur,  with  l>eads»  nciHlles  of  Imne,  etc. 

In  Krhardt*s  Cave,  Montgomery  County*  Virginia,  the  writer  found 
four  or  five  s|)ecimei)s  of  a  new  Ano}>lithalmus,  Uie  A.  pusio  of  Horn,  at  a 
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distance  of  not  more  than  three  hundred  feet  from  its  mouth.  The  species 
is  small)  and.  ail  were  found  together  under  a  stone.  Their  movements 
were  slow,  in  considerable  contrast  to  the  activity  of  ordinary  Carabidse . 
Myriapoda  are  the  only  articulates  which  can  be  readily  found  in  the 
remote  regions  of  the  caves,  and  they  are  not  very  common  in  a  living 
state.  I  append  a  list  of  these,  with  their  congeners  of  the  outer  world, 
which  I  collected  in  the  mountainous  region.  Many  of  them  have  been 
kindly  named  for  one  by  my  friend  Dr.  H.  C.  Wood,  the  author  of  the 
Monograph  on  the  American  species. 

ScOLOPENDRIDiE. 

Opisthemega  postica,  Wood,  Journ,  Acad.  Nat.  Sci. 

This  species,  or  a  variety  of  it  with  the  posterior  pair  of  limbs  con- 
siderably stouter  than  the  specimens  from  North  Carolina,  described  and 
figured  by  Wood,  is  one  of  the  most  abundant  species  in  the  mountains 
of  southwestern  Virginia.  It  occurs  every  where  under  stones,  etc.,  and 
is  very  active.  Its  great  peculiarity  is  the  modification  of  the  posterior 
pair  of  limbs  into  a  pair  of  stout  jaw-like  members,  which  like  the  an- 
terior jaws  are  used  in  offence  and  defense.  They  seize  the  finger  with 
them  easily,  and  penetrate  the  skin  with  their  sharp  chitinous  points, 
though  not  as  eft'ectively  as  with  the  jaws.  Thus  armed  at  both  extremi- 
ties, they  are  even  less  pleasantly  handled  than  the  Scolopocryptops  s  e  x- 
s  p  i  n  o  s  a,  which  is  also  common  in  the  same  country.  An  undesoribed 
Scolopocryptops,  with  a  green  body  and  reddish  head,  is  also  common. 

LYsioPETALiDiTS.      Wood,  deflti. 
The  genera  of  this  family  appear  to  the  writer  to  be  two,  defined  as 
follows  : 

Annuli  without  pores,  spirostrephon. 

Annuli  with  two  pores  on  each  side  the  median  line. 

PSEUDOTREMIA  G.  N. 

Spirostrephon  lactarius,  Brandt,  Wood  Monograph  Myriapoda  N. 
A.,  192,  JuUs  lactariuSf  Say. 
Not  uncommon. 

PSEUDOTREMIA  CAVERNARUM,   Copey  Sp,  IIOV, 

This  animal  inhabits  the  deepest  recesses  of  the  numerous  caves  which 
abound  in  Southern  Virginia,  as  far  as  human  steps  can  penetrate.  \ 
have  not  seen  it  near  their  mouths,  though  its  eyes  are  not  undeveloped, 
or  smaller  than  those  of  many  living  in  the  forest.  Judging  from  its  re- 
mains, which  one  finds  under  stones,  it  is  an  abundant  species,  though 
rarely  seen  by  the  dim  light  of  a  candle  even  after  considerable  search. 
Five  specimens  only  were  procured  from  about  a  dozen  caves. 

Segments  twenty-nine,  without  dorsal  keel  or  groove,  but  quite  convex 
in  antero-posterior  section,  and  somewhat  swollen  at  a  dorso-lateral  point, 
forming  a  slight  shoulder  and  slightly  quadrate  transverse  section.     The 
shoulder  becomes  much  stronger  on  a  few  anterior  segments.    Surface  of 
the  annulus  rugose,  above  most  so  on  the  shoulders;  laterally  to  the  legs 


CO|H?.) 


180 


[July  !«, 


■*y: 


r't 


•  .• 


r 


-.t" 


W 


m4  . 


'-\. 


•  > 


•  * 


l^i^ 


lotigitudiiially  (with  the  axis^  coarsely  many  striate.  Posterior  aniuiU 
but  slij^litly  compressed,  the  last  nnaraietl.  Diameter  of  anterior  aejf- 
meiits  rapidly  decreasing  to  the  head.  LaU'ral  jwres  not  distinct  on  ante- 
rior si>}rmonts.  An  impresaiHi  line  cix>sses  the  latter  at  the  inner  lateral 
l>ore.  Basilar  sepnent  aniootlu  not  emarginate  in  tVont.  Pixnit  sparsely 
hairy  ;  lateml  wgion  rather  prolonged,  openly  emai^inate.  The  antennie 
as  in  the  other  known  American  species  of  this  ftunily,  aix>  elongate  and 
hairy,  the  relative  lengths  of  the  joints  l)eing :  thiitl  longest^  8,  5,  4,  d»  7, 
8,  1.  Eyes  in  well  developed  triangular  patches  in  depressions  behind 
the  antenna^. 

lAMigth  11  lines;  diameter  1.1  line  ;  segments  of  six'cimens  of  consid- 
erably larger  size,  while  two  taken  in  copuU  wciv  rather  smaller.  Color 
varying  fiH)m  a  nearly  white  to  a  pale  red. 

Taken  in  Erhart*s  Cave,  Montgomery  Co.,  and»Spruce  Run  and  Big 
Stony  Ci'eek  caves,  in  Giles  Co. 

PsKVPOTRKMIA  Vl'DII,   Cope,  $p,  II Of. 

This  siHHnes  differs  much  fix>m  the  last^  and  ix>senible8  rather  P.  c  a  es  i  o- 
a  n  n  u  1  a  t  u  s  of  ^Yooll.  The  points  separating  it  fi\)m  the  latter  will  l)e 
pointed  out  Inflow. 

NumlKT  of  segments  same  as  in  the  B.  cavern  a  rum,  twenty-nine, 
but  they  aiv  neither  convex  nor  rugi>se  nor  coai^scly  striate,  but  marked 
with  a  very  minute,  irn^gnlar  longitudinal  striation.  Segments  cyliudric, 
without  shoulder,  but  with  a  small  })oint  directed  backwards  on  the  pos- 
terior margin  of  the  lower  part  of  the  annulus,  which  is  enlai^g^^d  on  the 
fix)nt  segments.  This  elevation  is  furnished  on  the  anterior  and  posterior 
regions,  and  probably  every whei^e,  in  an  unii\juivd  condition,  with  a 
bristle.  On  the  anterior  segments  a  hair  in  fmnt  of  eai*h  poiw  Fnmt 
plane,  with  finer  and  coai*ser  haii^  spai'sely  distributed.  Labral  margin 
with  an  ojhju  notch.  Antenna>  hairy,  with  a  bristle  at  the  distal  ext  wmity 
of  each  joint.  licngths.  8rd,  nth,  4th.  2nd,  8th,  7th,  1st;  the  eighth  joint 
longer  than  in  A.  c  a  v  o  r  n  a  r  u  m.  Kye  patch  triangular,  not  in  a  depivs« 
sit>n.  Posterior  segments  considerably  compn»ssiHl,  the  last  scutum  with 
four  transparent  marginal  bristles ;  extwmity  of  body  slightly  I'ccur^'ed. 
Total  length,  eleven  lines. 

Color  pinkish>bix>wn,  with  a  pale  band  fixun  below  to  the  external  poro 
on  eai»h  side  of  each  annulus.  Top  of  heiul  black. 
.  A  single  si>ecimen,  the  exact  locality  not  pivserved,  but  pwbably  >Iont- 
gomery  Co.,  and,  1  think,  not  fit)m  a  cave.  I  have  confenvd  on  it  the 
name  of  my  friend  Dr.  H.  C.  Wotxl,  Jr.,  to  whom  we  aix»  iudebled  for  a 
system  of  the  Myriapoda,  and  the  means  of  studying  the  American 
siK'cies.  It  difiei^s  fi>>m  tlie  A.  caesioannulatus  of  his  monograph,  in  the 
rounded  dorsum  without  keel  or  gi\H)ve,  the  20  instead  of  83  segments, 
and  the  coloration.  The  eye  patches  ait*  not  in  a  dcpivssion,  nor  is  the 
labrum  deeply  emurginate,  as  Wood  djjspribes. 
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JULIDAB. 

Spirobolus  agilis,  Copd,  «p.  »0«. 

This  is  the  pigmy  of  the  genus,  and  is  not  less  distinguished  by  the 
small  number  of  its  segments,  and  the  greater  activity  of  its  movements. 
The  short  antennae,  and  anteriorly  produced  second  segment,  are  precisely 
those  of  other  species  of  the  genus. 

Segments  thii-ty-eight,  smooth  above,  but  with  delicate,  irregular 
longitudinal  striae  below.  Front  higher  than  wide,  smooth,  not  punc- 
tate, but  with  a  faint  trace  of  median  groove.  Two  ix)ws  of  hairs  on  and 
above  the  labral  margin.  Bristles  of  the  legs  weak.  Preanal  plate  trans- 
verse narrow  elliptic.  Antennse  sparsely  hairy.  Total  length,  eight  lines. 
Color,  wood-brown,  with  a  reddish  posterior  marginal  band  to  each  seg- 
ment ;  front  and  antennse  pink. 

Giles  County,  Va. 

Cambala  annulata  Cope,  Julua  annulatua  Say,  J.  A.  N,  S.,  1st,  II., 
103.  SpirostrepJion  Newport,  Wood.  ?^^Julu8  lactarius  Say*'  Gray  et 
Newport  not  of  Say.     Cambala  lactaria  Gray  and  Newport. 

Gervais  and  Wood  have  pointed  out  the  error  of  Gray  and  Newport  in 
regarding  this  animal  as  the  the  J,  lactaritts  Say,  but  have  not  suspected 
that  it  is  the  /.  annulatus  of  the  same  author.  The  species  is  quite  rare, 
as  I  have  seen  but  one  specimen,  which  I  took  in  the  Spruce  Run  Cave  on 
the  Kanawha  River,  in  Giles  Co.,  Va.  It  has  considerable  superficial 
resemblance  to  the  Spirostrephon  lactarius,  and  is  one  of  our  most  elegant 
Myrapoda.  In  generic  characters  it  has  the  second  annulus  of  Julus,  and 
the  short  thick  antennee  of  Spirobolus,  but  adds  a  speciality  in  the  almost 
obliteration  of  the  visual  organs.  These  are  reduced  to  a  single  linear 
series  of  not  very  distinct  occelli  immediately  adjoining  the  margin  of  the 
basilar  segment  on  each  side. 

Segments  sixty-one ;  color  deep  mahogany  brown  above.  Total  length 
2  in.  2  lin. 

Say's  description  applies  exactly  to  our  specimen.  It  would  not  be 
safe  to  insist  that  this  is  the  Cambala  lactaria  of  Newport,  but  it  most 
probably  belongs  to  the  same  genus,  characterized  by  linear  eye-patches. 

Julus  montanus,  Cope,  sp,  iiov» 

This  species  is  in  most  respects  similar  to  the  J.  pennsylvanicus  as 
given  by  Wood.  There  are  two  impressions  on  the  vertex  ;  the  antennae 
are  elongate  ;  the  last  scutum  is  prolonged  into  a  moderate  straight  mucro, 
and  the  posterior  segments  are  quite  pilose.  The  color  is  a  dark  brown 
with  a  series  of  blackish  dots  on  each  side.  It  differs  from  J.  pennsyl- 
vanicus solely,  so  far  as  can  be  ascei'tained,  in  having  69  instead  of  63 
segments,  and  in  the  median  portions  of  the  same  being  smooth,  and  the 
inferior  portions  closely  many  grooved,  instead  of  having  **  above  punctae 
which  give  rise  to  obsolete  grooves,"  Wood. 

Mountains  of  Giles  and  Montgomery  Counties. 

PoLtDESMlD^,  Latr. 

POLYDESMUS  VIRGIN ICU8. 
.     POLYDESMUS  CORRUGATUS,    Wood, 


AjTDROoxATHin.K,  F\im.  ni»r. 

A  jrnnip  intomuHHato  l>otweon  tho  sul>ordors  Stnwjrylia  and  SiipMitia, 
Characters,  Tlio  labium  a  bn^ad  slijjhtly  cimlato  plato,  oxtomiin^  bo- 
ueath  tho  ci^iisoHdatoil  oK^montj^  of  tho  fn>nt>  aiul  having  a  slight  mom- 
bnuious  mai^inAl  attaohmont  oxtonially,  loa%*ing  a  small  oval  oritlco  at 
tlio  autorior  oxtixMuitv.  Tho  maiuliblos  nuiimoutal,  oxtromoly  minuto, 
far  within  tho  mar);in  of  tho  inferior  faw  of  tho  head,  comjHvsed  ap^vurontly 
of  two  segment*.  Segment*  of  tho  binly  oimsolidated.  Proanal  segment 
an  uniutornipteii  cyKnder. . 

AxDRiwxATHrs,*  Cof^^  ff^nu*  novum, 
Chiir — Joints  of  the  antennae  live,  the'  sixth  and  se\-onth  continents 
and  with  the  cU>sely  joined  fifth,  fonning  a  clul\  supin^rtoil  by  the  sliort 
l>rt>ximal  joint* :  segments  of  tho  Innly  numeixms,  \^o\*er  fitly  in  the  only 
s)>ocies, )  muKKlo  sliort . 

This  singular  genus  is  one  of  tho  hitherto  unknown  forms  connecting 
tho  suctorial  gnnip  of  Myna|Hxla  with  tho  mandibulato.     It  Airnislios  a 
clue  also  to  the  structure  of  the  suctorial  mouth  of  tho  former  gn>ui>, 
*  which  apiH»«rs  to  have  l>eon  as  yet  unexplaineil.     Tims  we  see  that  tho 

mandibles  disj^ppear,  and  the  labium  oxtends«'and  uniting  by  its  mai^ins 
on  eitlier  side  leaves  the  mouth  a  tninsverso  fissuiw  With  a  further 
union  of  tho  mandibles  with  a  pn^longtHl  labrum  on  each  side,  we  would 
have  a  fonn  of  Sugontia,  (lerhaps  like  Bnichycybe  of  \\\hx1,  iK^tweou 
which  and  the  Polydcsmidao  the  piwsent  gt>nus  stands*  Like  many  of 
the  memWrs  of  the  latter  family,  this  one  iH'cnrs  under  iKirk  of  decaying 
logs,  though  its  fiHHl  is  moiv  pix>lM^bly  of  a  sot\  chan^cter.  as  the  do- 
comiK)Mng  fungi  often  found  in  such  situations  or  tho  IkhUos  of  dead  in- 
sects and  molluscs, 

ANPKOOSATiirs  coRTicARirs,  Cop^y  */».  nor. 

This  is  a  rather  slender  and  cylindric  species  with  fifty-six  segment*, 
having  nitlior  short,  stivng,  lateral  laminae  pwjccting  abruptly  from  all 
exi*ept  the  anal.  Tho  doi-sj^l  jHniiou  of  tho  st»gment  is  ihwvcx  alH>ve  tho 
lamina,  but  less  so  than  the  vent  ml.  The  anterior  laminae  aiv  tnms\*ei'so 
but  the  uKVJority  have  an  oblique  anterior  truncation.  Non  sheathing 
part  of  each  segment  slightly  convex,  and  divided  on  tho  meilian  line  by 
a  gixH>ve,  within  which  runs  a  delicate  thread  or  In^ad,  which  is  raiseil 
on  the  lower  part  of  tho  segment,  and  extends  thnmghout  the  length, 
VpiKH-  surface  i»f  si^gment  also  divided  transvei'sely  by  one  anmilar  gnMne, 
the  raised  jH>rtions  Innng  minutely  rugi»si».  The  sjune  nigo.sity  exists 
IhOow  the  laminae.  The  anterior  shields  and  lanuuue  at  least,  have  a  fine 
' ' '  I  puWsi'onw.     Tho  antennae  and  fix>nt  aiv  densely   pulK»sct»nt,     Labral 

margin  fiat,  not  emarginato.  Tho  muzr.lo  is  not  so  long  as  the  antennae, 
and  less  cimt  meted  than  in  WoiKrs  figuiv  of  Brachycyln*.  Anal  annulus 
elongate,  sirnxUh,  truncate,  enclosing  the  short  latendanal  plates.  Length 
nine  lines;  pix>i)ortions  slender.  Color  in  life,  a  very  pale  yellow isli 
bi\>wn,  lighter  Iwlow. 
J  ; ;  Fi*om  Montgomery  County,  Virginia* 

I  ■'  ♦  a>jj/)  num.  p»a<>o^  J4w. 
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//.  Description  of  tvio  large  extinct  rodents  from  AnguiUUf  West  Indies, 
with  remains  of  human  art  associated, 

Ambltrhiza,  Cope, 

Molars  curved  prismatic,  rootless,  some  composed  of  four,  others  of 
five  dentinal  columns,  separated  by  more  or  less  transverse  plane  lami- 
nae of  enamel ;  the  whole  enclosed  in  a  sheath  of  cementum.  The  fangs 
contracted,  closing  one  or  more  of  the  dentinal  columns  at  the  base. 
Triturating  surfaces  plane,  subquadrate,  or  subtrigonal.  Incisors  nar- 
row, with  very  small  pulp  cavity  for  much  of  the  length  ;  anterior  plane 
transverse,  the  enamel  equally  folded  in  a  narrow  band  on  the  inner  and 
outer  faces.    Digits  subungulate. 

The  characters  of  the  genus  ally  these  animals  to  the  Chinchillae,  and  do 
not  present  more  than  a  small  number  of  differences,  though  important 
ones.  Thus  the  closure  of  the  dentinal  columns  below,  indicates  either 
a  limit  to  the  formation  and  protrusion  of  teeth  of  the  same  degree  of 
complication,  or  the  entire  termination  of  such  process,  as  in  the  root 
bearing  types.  It  presents  in  fact  an  interesting  transition  betiveen  the 
monophyodont  and  diphyodont  structures.  There  are  two  extinct  genera 
related  to  the  Chinchillae,  with  which  the  present  may  be  compared ; 
Archaeomys  Laiz.  Par.  and  Megamys  D'orb.  The  first  is  said  only  to 
differ  from  Lagidium  in  the  presence  of  an  additional  dentinal  column,  so 
that  the  form  of' the  root  is  to  be  presumed  to  be  the  same  ;  it  therefore 
differs  from  Amblyrhiza  in  that  respect,  as  well  as  in  having  the  dentinal 
columns  J  instead  of  J.  The  known  species  are  from  the  fresh-water 
limestone  of  Allier,  France.  Megamys  patagoniensis  is  only  known  from 
a  tibia  and  rotula,  and  its  dental  characters  are  therefore  not  ascertain- 
able. I  cannot  refer  the  present  animal  to  that  genus  with  any  proba- 
bility.    The  species  is  much  larger  than  that  described  by  D'orbigny. 

AitfBLTRHizA  iNUNDATA,  Cope,  Proceed.  Acad.  Nat.  Sci.,  Philada., 
1868,  p.  313. 

The  remains  of  this  large  rodent  were  found  in  a  mass  of  breccia,  which 
was  thrown  but  in  the  excavations  made  in  a  cavern  in  the  small  Island 
of  Anguilla,  W.  I.  The  remains  occurring  in  that  most  eastern  region 
of  the  West  Indian  Zoological  district,  might  be  anticipated  to  have  a 
special  interest  in  connection  with  the  history  of  the  submergence  of  a 
once  great  continent.  With  this  impression,  the  writer  examined  a  quan- 
tity of  the  above  breccia  and  cave  deposit,  which  was  brought  to  Phila- 
delphia as  a  probably  available  phosphatic  manure.  It  was  foiuid  to  be 
valueless  for  this  purpose,  and  the  only  result  of  the  outlay  was  the  dis- 
covery of  the  Amblyrhiza.  Most  of  the  fragments  were  drossed  from  a 
single  block*  There  were  in  this  the  extremity  of  a  light  femur  witli 
patella,  shafts  of  various  long  bones,  fragments  of  pelvis  and  maxillary 
bone^,  with  three  molars,  and  two  partially  complete,  and  other  much 
broken  incisors.  The  teeth  were  scattered  among  the  bones,  and  are  so 
related  in  size  to  most  of  them,  as  to  induce  the  belief  that  they  all  be- 
long to  the  same  animal.  Tliis  is  strengthened  by  the  occurrence  of  the 
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distal  poitiou  of  th^  ri^ht  femur  of  another  iiuiivuiu^U  in  smother  in»$s« 
» *  and  th^  entire  al^sence  of  bones  or  frogmen ts^  vrhich  eouKl  l»e  rvfenretl  to 

aujr  other  aniniaL     In  the  ui;fttrix  oceurrxnl  TurU«  pii^  L.^  whereby  tht> 
po»lpUiH'<eue  a^  of  the  liejn^t  is  to  l»e  iuferrxHl. 
Tlie  molars  lelon^  to  an  animal  of  the  avem^^  si«e  of  the  CastoroiUes 
'  •  chiensis  Fi^^^ler,  ami  as  the  epiphv^sis  of  the  femur  is  not  >et  cvK»ssitie\l» 

Mid  the  animal  is  yi.Hinc>  I  have  no  tloubt,  the  |>rv^iH>rtions  of  the  s|Kvios 
are  quite  et|ual  to  those  of  the  iH^foremcntiontHl  lar^'st  of  known  Hi^ 
dentia.  Tliis  is  eoiitirmeil  bv  the  pn)|H>rtions  of  the  femom«  \Yluv>e  sltaA 
and  comlyles  are  lar^*r  than  thiv>e  of  the  ^  Cerviis  eKi|«hus  of  four  yeans 

*  old,  with  which  I  ha\e  ivmj^aretl  it.     What  the  bulk  ma\  have  Kvn,  is 

difficult  to  infer  without  additional  )H>rtions  of  the  skeleton*  but  it  is  suf- 
ficiently obvious  that   this  ancient    chinchilla  exiXxnUnl  the   Viixi^i^n 

.  '  deer,  and  more  than  e^iuallcd  the  American  lllack  IVar  in  this  r^^si^vt. 

Three  molars  are  pres<*rvctU  two  of  which  pn.v^cut  four  dental  c\^Uimus, 
and  one  three,  Tlieseci^lumus  are  tnuisverse,  the  tii^t,  which  I  assume  to 
be  anterior,  transverse  :  the  s«.hxuh1  the  louirest,  the  ihirtl  sliortencd  iiK 
wardly,  and  slijrhtly  curved  r\nnul  the  very  snuiU  fourth,  which  iHvu« 
lues  a  posterior^external  angle  of  the  crown.  All  are  se|>amtiHl  by  nxthor 
thick  enamel  laminae  The  form  of  the  cn^wn  of  the  lan*\^st  pix'scnts 
two  sides  of  a  square  anteriorly  and  externally,  the  inner  side  bih^Knl  in 
conesiKUulence  with  the  two  anterior  ivlumns ;  the  |H^terior  striUijrly 
convex  backwards  and  outwanls.  The  other,  similar  mohir,  diffei-s  in  the 
posterior  outline  l»ein^  nu^re  nearly  transverse,  and  the  anterit^r  out- 
lines lieing  unitetl  by  a  cimtiimous  curx-e.  The  lar^«  (H^rtion  of  the  thitxl 
tooth  preserved  is  perhaps  tlie  external ;  it  is  a  )  art  of  a  nearly  rt^gular 
transverse  oval. 

The  first  deseribetl  molar  is  str\>nj;ly  curvetl  jnviteriorly,  and  its  tliam- 
eter  narrows  repilarly  to  the  iHUJtnu^tcd  Uise  ;  theiv  is  a  sliallow  jjrvHn-v^ 
at  the  junction  of  the  anterior  enamel  lamina  with  the  inner  wall.  This 
jjroove  is  much  more  stnuigly  nuirkinl  in  the  seci^nd  descrilnnl,  but  it'»ases 
before  attainiiij^  the  contractetl  extivmity.  The  sliank  of  the  t<HUh  is  less 
curvetl  than  in  the  other.  The  ixuitr^u'tion  is  less  snulual  than  in  the 
first*  but  is  stronjjly  marketl  at  the  Ik^sc,  where  the  pulp  cavity  is  not 
wider  than  one  of  the  columns, 

I  T<en)3:th  anterior  face  Xo»  1  (on  curved 143 

Diameter  cnnvn  (lonjritudinal^ 0, 

**  *'     1  transverse) » ,  5,7 

•  **        nwt  vlongitudinal^ 4, 

•  *  •  'i  Len^h  anterior  faw  Xo.  3 14.3 

*  \  i  Diameter  sliauk  ^longitudinal'^ <^, 

•  **  **      v^'^^w*^'*^*'^*^ ^"^ 
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A  portion  of  one  of  the  inferior  incisoi^  of  sonu*  forty- six  lines  in  lenjjtl\ 
aiKl  anotlier  slu^rter  pictx*,  Atrnisli  chanu^ters  of  the  sinn^ies  aiul  gt^nus, 

•  ' ,  The  inner  face  of  the  tix^tli  is  plane,  and  at  right  angles  to  the  antx^itu^ : 

•  '  i  the  outer  is  roundetl  obliquely  inwaixls  ;  the  inner  fai'e  is  bix^id  aiul  jhH 
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prolonged  ;  the  curve  of  the  tooth  is  in  one  plane,  and  the  depth  is  about 

equjil  to  the  widtli.     A  naiTOw  fold  of  the  enamel  embraces  the  anterior 

border  of  the  inner  and  outer  faces  ;  it  is  folded  back  at  a  right  angle 

within  and  with  a  truncate  angle  without.     The  enamel  is  sculptured  into 

numerous  close,  fine  longitudinal  grooves,  which  do  not  inosculate.     The 

separating  ridges  number  14  near  the  middle  of  the  tooth,  those  near  the 

borders  being  the  strongest.    One,  strongest  of  all,  is  on  the  external 

turn  of  the  enamel,  and  near  it  numerous  interrupted  ridges  have  a  slightly 

oblique  direction. 

The  incisors  are,  as  in  the  modern  representatives  of  the  Amblyrhiza, 

of  more  slender  proportions  ttian  in  the  beavers,  Arctoroys,  and  other 

rodents,  and    their    extinct    predecessors.    They    are,   also,   relatively 

less  stout  than  those  of  the  Castoroides.     Their  sculpture  is  quite  similar 

to  that  seen  in  the  Lagidium  and  other  chinchillas. 

L1ne9. 
Width  anteriorly 6. 

Depth 5.7 

Having  requested  Dr.  Rijgersma  to  make  further  search  in  the  locali- 
ties where  the  preceding  specimens  were  obtained,  that  gentleman  made 
a  special  trip  to  Anguilla,  and  made  a  successful  search  among  the  debris 
and  in  the  caves,  whence  the  supposed  phosphatic  earth  had  been  exca- 
vated. He  found  a  considerable  number  of  bones  and  five  additional 
molars  of  Amblyrhiza  ;  also  seven  molars  referred  below  to  a  distinct  and 
allied  genus  (Loxomylus  Cope)  with  numerous  incisor  teeth  belonging  to 
both  genera* 

Two  ^adjacent  molars  of  the  first  named,  are  in  excellent  preservtation, 
and  the  posterior  displays  one  dentinal  column  more  than  any  other 
tooth  ;  it  is,  therefore,  probably  the  posterior  superior.  They  all  display 
the  curved  shank  and  plane  crown  and  contracted  root  already  described, 
A  portion  of  a  superior  incisor  measures  1.35  mm.  in  transverse  diameter, 
and  1.4  mm.  in  depth. 

A  distal  phalange  (figured)  displays  clearly  the  subungulate  character 
of  the  genus,  in  its  straight  shaft  and  depi^ssed,  truncate  extremity.  It 
was  found  with  a  few  of  the  teeth  and  other  bones  of  this  species,  which 
are  distinguished  from  the  others  by  their  bright  red  color. 

On  a  third  examination  of  the  locality  Dr.  Rijgersma  found  some 
masses  of  breccia,  in  one  of  which  is  enclosed  a  very  fine  superior  incisor 
of  the  left  side,  pit>bably  belonging  to  this  species.  Both  extremities  are 
broken  oil',  but  the  remaining  fragment  measures  7  in.  5  lin.  in  length; 
the  width  of  the  anterior  or  enamel  covered  face  is  nearly  eight  lines,  and 
the  depth  eleven  lines;  the  latter  measurement  somewhat  increased  by  the 
partial  crushing  of  the  shaft.  The  enamel  exhibits  the  usual  longitudi- 
nal ridges,  but  there  are  two  stronger  a  little  within  the  external  margin, 
and  another  strongly  marked,  a  quarter  inch  within  the  inner  margin. 
This  tooth  indicates  an  animal  as  large  as  the  largest  known  Castoroides, 
for  though  the  incisors  of  some  of  the  latter  slightly  exceed  those  of  the 
present  animal,  these  teeth  have  a  larger  proportion  to  the  general  bulk 
in  (Castoroides  than  in  Amblyrhiza. 
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Copo.l  »^^>  [Julylft, 

The  extremity  of  tlie  femur  is  remarkably  broad  and  depressed ;  it  ex- 
pands a  Utile  at  the  coudyles.  The  trochlear  groove  is  but  little  raised 
above  tlie  plane  of  the  anterior  (superior^  face  of  the  femur,  while  its  lat- 
eral bounding  ridges  are  strong,  the  inner  the  more  prominent.  The 
vridth  of  the  gix>ove  is  about  equal  to  the  transverse  diameter  of  the 
tuberosity  on  the  inner  side,  and  greater  tlian  that  of  tlie  outer.  The 
faces  of  the  condyles  are  quite  inferior,  and  sub-depressed,  the  outer  ex- 
tending rather  mora  posteriorly  tlian  the  inner.  Both  are  so  separate 
fh>m  the  trochlear  groove  as  not  to  have  had  any  continuous  face  witli  it; 
tbis  is  not  entirely  clear,  as  the  surface  is  slightly  ii\jured  at  the  point  of 
connection.  The  inter-condyloid  fossa  is  continuous  both  witli  the  infe- 
rior face  of  the  femur,  and  witli  the  trochlear  groove,  without  sei>arating 
ridges,  as  many  rodents  exhibit.  Just  above  the  inner  condyle  there  is 
a  strongly  marked  fossa  of  a  regularly  rounded  form. 

The  general  character  of  the  two  femora  confirms  those  of  Uie  teeth,  as 
of  a  large  rodent.  The  form  and  relations  of  tlie  articular  faces  difier 
alike  from  those  exhibited  by  Carnivores,  Ungulates  and  Edentates.  The 
patella,  which  pertains  to  one  of  the  fenioni,  is  an  elongate  l>one,  with 
thinned  and  rounded  distal  extremity.  The  proximal  portion  is  lost,  but 
at  the  fracture  the  section  is  very  convex.     )fore  distally  it  is  fiat 

In.         lAn- 

Width  femur  just  above  condyles U        3. 7 

Depth  **  **  *•       U. 

Width  at  tubcrtwities 3        4.8 

trochlear  gnH>ve,  distally 10. 

inner  condyle 14.2 

outer        *'      18. 

**      inten*ondyloid  fossa 7. 

lA'ngth  ftngmeiit  |)atellu 3        «. 

Width  at  middle        **     14  6 

Depth  at  (Vactuit> 10.4 

Molars  straight,  prismatic,  couiiM^sed  of  three  dentinal  columns,  one  of 
which  is  incurved,  but  none  cU>8Cil  at  the  Imse.  The  triturating  surface 
very  oblique  in  the  vertical  diit>ctioii,  indicating  the  greater  elevation  of 
the  teetli  at  one  extremity  of  the  series  than  the  other.  A  horizontal 
obliquity  of  the  dentinal  columns  is  produced  by  their  lateral  displace- 
ment.    Enamel  plates  but  slightly  curved.    An  external  cementuni  layer. 

This  genus  difters  in  many  points  from  Aniblyrhixa  ;  these  ara,  the  lack 
of  one  and  two  dentinal  columns ;  the  double  obliquity  of  the  crowns,  the 
absence  of  curvature,  and  less  cK^sure  of  the  Imse.  It  is  nearer  to  Arch- 
aeomys  Laix.  et  Par.,  but  differs  in  two  points ;  that  the  upper  molars 
have  but  three  dentinal  columns  like  the  lower,  instead  of  four,  and  that 
tlie  horizontal  grinding  surface  is  oblique.  This  last  iHHniliartty  alone 
seems  to  distinguish  it  ftxtni  Lagidium  and  Chinchilla,  indicating  a  rela- 
tion to  tlie  latter  similar  to  that  lietwoon  the  givat  extinct  beaver  of 
Kuroiie  Trogontherium  c  u  v  i  e  r  i ,  and  the  existing  genus  Castor. 
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LOXOMTLUS  LONGIBENS,   C(/pe, 

This  large  rodent  is  I'epresented  by  seven  molar  teeth  and  probably 
some  incisors  and  bones  of  the  skeleton;  all  except  one  tooth  in  the  col- 
lection made  by  Dr.  H.  E.  Van  Hijgersma  in  the  caves,  and  cave  breccia 
taken  from  the  caves  in  the  island  of  Anguilla,  West  Indies. 

I  cannot  distinguish  the  incisors  as  belonging  to  this  species,  and  they 
are  probably  identical  in  character  with  those  of  the  Amblyrhiza  i nun- 
data,  as  is  generally  the  case  with  nearly  allied  genera  and  species  of 
Rodents. 

A  section  of  all  except  the  terminal  teeth  is  an  oblique  rhomboid,  the 
longitudinal  diameter  being  but  little  greater  than  the  transverse.  A 
single  terminal  tooth  (either  superior  posterior  or  anterior  inferior  J,  is 
narrowed  in  the  terminal  column.  All  the  teeth  possess  one  longitudinal 
groove  on  one  side  and  two  on  the  other,  which  are  covered  but  not  ob- 
literated by  the  cement  layer.  The  teeth,  though  much  sti*aighter  and 
more  slender  than  those  of  Amblyrhiza,  yet  possess  a  light  lateral,  though 
no  antero-posterior  curvature  ;  those  of  the  upper  and  lower  series  curv- 
ing in  opposite  directions. 

Inches. 

Length  of  a  median  molar 1.7 

Antero-posterior  diameter  (oblique) 52 

Transverse  **        (both  of  crown) 43 

**  **        terminal  molar 39 

Longitudinal  **  <'  <*     .50 

One  tooth  of  this  species  was  taken  from  a  mass  containing  molars  and 
incisors  of  A.  i  nun  data,  and  the  species  is  without  doubt  of  identical 
age  with  it.  Its  molars  indicate  a  less  robust  animal,  but  I  find  no  in- 
cisors which  indicate  an  animal  of  generally  small  size.  An  inferior  in- 
cisor to  which  adheres  a  portion  of  a  molar  apparently  of  this  species,  is 
not  distinguishable  from  that  of  the  A.  i  n  u  n  d  a  t  a .  It  measures  .11  in. 
in  length  and  .012  in  width  anteriorly.  This  species  was  probably  as 
large  as  but  more  slender  than  the  Amplyrhiza. 

The  Island  of  Anguilla  could  not  readily  have  supported  a  fauna  of 
which  these  huge  rodents  formed  a  part.  Such  large  animals  have  no  doubt 
ranged  over  a  more  extended  territory.  This,  and  other  facts  mentioned 
by  Pomel,  lend  probability  to  the  hypothesis  of  the  latter  author,  that  the 
submergence  of  the  ranges  connecting  many  of  the  Islands  of  the  Antilles 
has  taken  place  subsequent  to  Pliocene  times. 

Associated  with  the  preceding  remains.  Dr.  Rijgersma  discovered  a 
highly  interesting  relic  of  the  stone  age  of  the  human  inhabitants  of  this 
portion  of  the  West  kidian  Islands.  I  use  the  term  stone  age  in  a  chrono- 
logical sense  only,  since  the  region  in  question  possess  chiefly  coral  rock, 
and  little  or  none  that  is  adapted  for  conversion  into  cutting  instruments 
so  that  the  inhabitants  resorted  to  the  use  of  animal  products,  as  teeth, 
bones  and  shells.  The  implement  found  by  Dr.  Rijgersma  is  a  longovat3 
spoon-shaped  scraper  or  knife,  cut  by  human  hands  from  the  lip  of  the 
large  Strombus  g  i  g  a  s .     The  ribs  of  the  external  surface  and  the  smooth 


J 
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intomal  surfaoo  are  easily  (1istiii};uishotl.  and  the  distinct  natures  of  the 
lamollar  and  prismatic  layers  have  Ixhmi  evidently  well  undei-stiKHi  by  the 
artifuvr,  who  has  gnnuul  away  the  latter  in  onler  to  put  a  sharp  eil{je  on 
the  former  at  t>ue  en*l.  This  etlj:t>  is  shari^  and  msiiuly  well  preserved. 
*  The  implement  has  a  };ix\nter  nuHlian  width,  and  snuH>thly  {ground  thick 

marj^in  ;  the  end  of  the  plate  i^  obtuse  and  with  thick  etl)^\  alnu>st  en- 
tin^ly  ctnnjHvstHl  of  the  prismatic  layer.  It  has  evidently  l»een  held  in  the 
hand,  and  Ihhmi  nsetl  after  the  manner  of  tlie  stone  chisels  of  the  North 
American  IiuliauN. 

The  *H>teniiH>raneity  of  man  with  |H>stpliiHH»ne  Mammalia  in  Kuix»ih> 
and  North  America  may  Im?  consideixnl  lus  established.  It  is,  however,  an 
im|H)rt.-uit  »i nest  ion  to  decide  whether  man  iHMnipietl  sueci\ssively  n^jjions 
more  ami  moiv  nnnote  fixnn  a  supiKv^nl  platx*  of  origin  by  mi  juration,  or 
whether  a  cotemininiry  |>ostpli<HXMU»  existentx»  can  Ih?  tnuHHl  over  the 
whole  earth.  His  ivnniins  were  not  found  by  Lund  after  remarkable  and 
extensive  invest  ijjat ions  into  the  iK>8tplitHH>ne  cave  fauna  of  RnixiU 
thoujfh  human  ivmains  tnm\  caves  not  far  fixmi  Uio  Janeiixi,  are  in  the 
Academy's  Museum.  "NVhat  the  precise  ajje  of  Uiese  is,  cannot  now  jhu'- 
hai>s  Ih^  stated.  On  the  IVninsula  of  Flori<la  I*n>f.  Wyman  has  tV>und 
lenmins  of  M.m,  but  not  aj^-sinnatiHl  so  far  :is  I  can  jiscertaiu  with  any  ex- 
tinct  siHvies  of  Mammalia. 

The  pn^sent  shell-chisel  was  found  by  Kyjjei^ma  under  ciixnimstanci>8 
pivcisely  similar  to  thosi*  attending;  the  di.stH>very  of  the  jjijjantic  ixnients. 
Si>nu*  jH^rtions  of  each  of  the  sjhhmcs  descrilHHl  were  emlxHlded  in  the 
bixHvia,  and  others  iKcurivd  h>ostMn  a  ixhI  earth  in  cavities  of  the  bivccia. 
The  chisel  has  the  color  and  ciuustitution  of  the  latter  ttvth  and  bones, 
and  was  found  with  them  i^n  this  earth.  Some  of  the  t*H*tli  are  even 
nunx^  fresh  Imikiuj;  and  less  stained  than  the  chisel.  Thoujxh  the  evidemx* 
is  not  quite  conclusive,  yet  the  iufeix»nce  is  very  stix>njf  that  tlie  Amblyr* 
hiza  and  Loxomylus  had  human  cotcm]H)raries. 

If  now  these  lai*jj^*  herbivoixuis  animals  liveil  Ix^fore  the  submei^^nce 
of  the  mountains,  whoj«e  peaks  the  pn^sent  Virgin  and  other  West  Indian 
Islands  aix\  we  aix»  enable<l,  with  due  rejjaixl  to  the  slenderncss  of  the 
evidence,  to  sujjjrv^st  human  co-existence  with  that  jrix\4t  geological  event. 
A  pix^bability  is  thus  added  in  favor  of  tlie  lateness  of  the  jK'riiHi  of  8uV»- 
mei-gence  of  a  former  Caribbean  continent,  as  alix^uly  suggi^sted  by 
Poniel. 

///.   On  tiro  cxtin<'t  }(iinnc  Miimm<iU\i  from  (h^  Vuitnl  Stat^*^ 

A  NOP  I. ON  ASS  A,  ('.»;»<". 

This  genus  is  ix'pixvsented  by  a  consitlenible  portion  of  the  mandible. 
No  other  fnignient  has  as  yet  come  under  my  ol>servat ion.  The  portion 
diH\s  not  extend  iH>sterior  to  the  symphysis,  but  the  latter  is  \xn\v  long, 
and  the  rami  slender,  indicating  a  torm  of  muzzle  quite  like  that  of  a 
gavial  or  a  SquahHlon,  It  is  strikingly  ditTeix^nt  fixnn  the  latter  jjromis  in 
iKMUg  for  the  nu^t  part  cdenur.ous.  The  foramina  of  the  dental  arteries 
issue  numeix>usly  along  the  outer  m  rgin  ot*  the  superior  face  of  the 
-     I  ramus,  andnie  moix»  or  less  CvumciteJ  by  a  longitudinal  gixx>ve.     Shallow 
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alveoli  for  two  representatives  of  teeth  on  each  side,  indicate  a  peculiar 
character  of  the  genus.  The  two  largest  alveoli  occupy  the  extremity  of 
the  symphysis,  looking  upwards  and  forwards.  They  are  closely  approx- 
imated, and  are  together  wider  than  the  mandible  immediately  behind 
them,  which  expands  to  support  them.  They  are  shallow,  with  rugose 
floor,  which  is  somewhat  elevated  medially,  and  perforated  by  numerous 
nutritious  foramina.  The  other  alveolae  are  nearly  twice  the  middle  of 
the  mandible  behind  the  anterior  pair.  They  are  much  smaller  than  the 
latter,  and  equally  shallow,  and  of  a  longitudinal  ovate  form;  the  fundus 
is  rugose,  not  elevated,  and  furnished  with  nutritious  foramina,  which 
are  smaller  than  those  of  the  edentulous  gum. 

That  true  teeth  occupied  these  positions,  appears  to  nie  doubtful,  from 
their  shallowness,  and  small  foramina.  I  rather  suppose  them  to  have 
been  knobs  or  bosses,  possibly  corneous  in  structure.  The  edges  of  the 
mandible  resemble  those  of  such  edentulous  Cetacea  as  llyperaodou  and 
Xiphius,  and  indicate  not  very  distant  relationships  to  tooth  bearing 
types.  The  mental  foramina  are  large  and  subdivided,  so  that  the  largest 
and  posterior  opening  is  inferior,  the  superior  anterior. 

The  affinities  of  this  very  curious  genus  appear  to  be  in  a  general  way 
with  the  aberrant  Cetacea.  The  nearest  types  appear  to  be  on  the  one 
hand  Sirenia,  and  on  the  other,  Squalodon.  How  remote  it  may  be  from 
either,  it  is  difficult  to  state;  of  approximation  to  either  little  can  be  said. 
Should  the  posterior  part  of  the  ramus  exhibit  teeth,  their  character 
would  indicate  its  Sirenian  or  Cynorcoid  relationships.  We  can  now  only 
indefinitely  regard  it  as  a  shore  loving  Cetacean,  with  a  long  slender 
beak,  which  it  must  have  used  much  as  nippers,  perhaps  probing  mud  or 
deep  cavities,  but  for  what  kind  of  food  it  is  difficult  to  imagine. 

Anoplonassa  forcipata.  Cope. 

The  length  of  the  portion  of  the  mandible  described  is  seven  inches, 
six  lines.  The  transverse  diameter  differs  very  little  to  a  point  half  way 
between  the  alveolDB,  where  it  is  gently  contracted;  it  is  then  slightly  ex- 
panded, and  presents  an  obtusely  projecting  outline  at  the  extremity.  In 
profile  the  symphyseal  extremity  curves  gently  upwards  from  the  point 
wliere  it  first  contracts,  so  that  the  ridge  separating  the  alveoli©  is  quite 
elevated.  In  transverse  section  the  fragment  is  almost  practically  an 
isosceles  spherical  triangle,  with  a  straight  superior  side.  The  superior 
face  is  Jiowever  slightly  convex  in  section,  and  a  little  elevated  above  the 
dental  grooves  on  each  side.  There  is  a  slight  groove  on  each  side  of  the 
symphysis  below,  which  becomes  very  strongly  marked  distally.  They 
diverge  and  continue  to  the  extremity  through  the  mental  foramina,  and 
reaching  the  upper  surface  nearly  meet  again.  They  enclose  a  strong 
symphyseal  ridge,  which  is  distally  divided  Vy  a  groove. 

Measurements, 

in. 

Length  of  fragment 1 020 

**       to  second  alveolus OTJi") 

**       of      '*  "       0140 

of  fust  **      0i?40 
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\  Width  distally ; 0325 

Iciest 0370 

**        proximtUly 0830 

**        of  distal  alvoolus 09 

^  •*        of  second      **      65 

This  species  was  found  with  a  number  of  rolled  (Vafj^ments  of  Mastodon 
not  far  ft\>m  Savannah,  Georgia.  The  specimen  is  silic)tle<l,  is  dense  and 
heavy,  and  slightly  worn.  Its  color  Is  black,  and  it  resembles  in  all 
'  •  rcsiHH^ts  the  remains  of  the  Mastotlou  accompanying.  It  is  preserved  in 
tlie  Museum  of  Comparative  ZinUogy,  Ciunbridge,  Miu$s.,  and  wtis  lent 
me  for  examination  by  Prof.  Agassis,  the  director. 

Hrmicavlodon,  Copi*, 

This  genus  is  established  on  a  right  upper  incisor  of  a  large  Sirenian 
Mammal  allied  to  the  Dugong. 

The  form  of  tlietoi>th  is  that  of  a  compressed,  slightly  curxeii  cylinder, 
with  distal  and  proximal  veiiical  diameters  equal.  There  ai'e  two  open 
gin)Ovcs  on  the  inner  and  one  similar  on  the  outer  side,  the  former  enchas- 
ing a  broad  lM?ad.  The  transvei^se  diameter  posteriorly  is  less  tlian  tliat 
anteriorly.  The  substance  of  the  tooth  is  composeti  of  a  large  axis  of 
i>steiMlentine  sum>unded  by  a  bnmd  cylinder  of  dentine,  which  is  in  turn 
surroumUnl  by  a  thick  stratum  of  cemontum.  The  dentine  is  marketl  at 
ix^gular  distances  by  annuliform  ridges,  which  are  more  or  less  undulate. 
They  iHHHmie  gradually  moiv  distant  distally.  These  ridges  can  be  tracetl 
through  the  cementum.  The  cement um  is  every whciv  entiit\  and  is 
thicker  distally.  It  presents  externally  a  few  longitudinal  grtwves  at  ir- 
ivguhir  distances,  and  numerous  tine  strin>  iriTgularly  dis(>osetl. 

The  pulp  cavity  is  small  and  ci>mpresseil;  how  far  it  extends  into  the 
sliaft  is  uncertain,  as  it  is  choked  by  hanl  debris;  but  at  the  lowest  point 
it  is  much  contmctinl  and  sublinenr.  But  a  portion  of  the  triturating 
surface  is  pn^served;  it  truncates  the  tiH>th  upwards  and  luickwaixls  in 
relation  to  its  axis,  as  would  Ih>  antici|mted  in  a  superior  incisor. 

The  cluu*actei*s  of  this  ginuis  ally  it  to  Ilalicore  and  Rhyti^xlus  Lartet. 
In  TrichcchiHiott  Lunkestcr,  the  dentine  diM?s  not  prt^sent  the  external 
tninsvei-se  rilts;  the  same  chanicter  distinguislies  it  fVt>m  Ilalitherium 
Kaup;  in  InHh  these  genera  there  is  a  distal  acumination  not  visible  in 
Ilemicaulodon.  Ontocctus  Leitly  from  the  Miocene  of  North  Carolina, 
which  I  supiH>se  to  Ih>  a  large  Sironian  allieil  to  Halicore,  pn»sents  very 
weak  and  approximate  dentinal  ridges  on  |>art  of  its  surface.  It  diifei^ 
from  this  genus  in  the  acuminate  form  of  the  timth,  and  it  pn)bably  pns 
sentini  a  conic  aiwx  as  in  Tricheclunlon. 

The  comparison  with  its  nearest  allies  is  as  follows.  Both  Halicore  and 
IthytiiHlus  have  tlie  up|>er  incisoi^  dilated  and  flattened  distally,  and  with 
a  narrow  oblique  triturating  surface.  This  extwmity  is,  according  to 
Owen,  the  only  portion  of  the  tw>th  which  is  expost^l  beyond  the  gum. 
In  the  present  gtMius  no  such  expansion  exists  so  far  as  observed,  and  the 
truncation  and  expi>sure  of  the  tmith,  takes  plaice  at  a  point  vhich  would 
ci>rrespond  to  the  basal  thiixl  of  the  fang  in  tliose  genera*     In  the  latter 
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this  point  is  deep  within  the  alveolus.  It  is  therefore  much  shorter,  even 
supposing  its  extremity  to  have  been  broken  off,  and  worn  on  the  frac- 
tured surface.  Both  the  above  genera  possess  a  layer  of  enamel  on  the 
external,  and  a  sheath  of  cementum  on  the  internal  side;  in  this  genus 
there  is  a  thick  sheath  of  cementum  all  round.  The  plane  of  the  worn 
surface  is  in  Halicore  oblique  to  the  short  diameter  of  the  shaft  of  the 
tooth  (see  Lartet  on  Khytiodus,  Bull,  de  la  Soc.  Geol.  de  France,  1866, 
PI.  XIII),  while  in  the  present  species  it  is  oblique  to  the  long  diameter. 

Hkmicaulodon  effodiens,  Cope  sp,  nov. 

The  transverse  diameter  of  this  tooth  is  greater  anteriorly  than  poste- 
riorly. The  ribs  of  the  dentine  are  strongly  marked  and  distant.  The 
dentinal  layer  is  about  one  half  the  thickness  of  the  ostcodental  axis,  and 
three  times  that  of  the  cementum. 

Metres. 

Greatest  length  of  specimen 015  .00 

**        diameter 007  .40 

Least  **       004  .50 

The  external  surface  of  the  cement  is  slightly  rugose  from  interrup- 
tions of  striae.  The  widths  of  the  tooth  increase  very  little  from  the  basis 
to  the  worn  surface. 

The  only  specimen  of  this  remarkable  species  which  I  have  yet  seen  is 
considerably  larger  than  the  corresponding  portion  of  the  Indian  Dugong. 
It  was  first  brought  to  notice  by  Dr.  Samuel  Lockwood,  of  Keyport,  Mon- 
mouth CO.,  N.  J.,  who  obtained  it  from  the  Eocene  marl  pits  at  Shark 
River,  Monmouth  co. 

EXPLANATION  OF  THE  PLATES. 

PLATE  III. 

Fig.  1. — 1  a.  Galera  perdicida.  Cope. 
*'    2. — 2  a.  Mixophagus  spelaeus.  Cope,  double  nat.  size. 
**    3. — 3  a.  Sterodectes  tortus.  Cope,  external  and  posterior  views  of 
superior  incisor. 
Fig.  4.  — Tamias  laevidens.  Cope,  double  nat.  size. 
**    5. — Sciurus  panclius.  Cope,  5  a,  right  ramus  of  mandible  from 
above;  both  double  nat.  size. 

Fig.  G. — Tapirus  haysii,  Leidy,  inferior  molar;  8  a,  another  inferior 
molar,  from  above. 
The  above  are  of  the  natural  size,  except  where  stated  otherwise. 

PLATE  IV. 

Fig.  1. — 1  a.  Aniblyrhiza  inundata,  Cope,  inferior  incisor;  1  a,  from  the 
outside;  nat.  size. 

Fig.  2. — Do.  molar,  from  behind;  2  a,  crown,  grinding  surface,  nat  size. 
**  3. — Do.  two  posterior  superior  molars  from  the  side;  3  a,  grinding 
surface;  nat  size;  3  b,  root  of  do.  from  behind. 

Fig.  4. — Do.  right  femur,  from  above;  4  a,  distal  end  of  same,  slightly 
restored  from  specimen  of  fig.  5.    One  half  nat.  size. 
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\  Fig.  $. — Do.  right  femur  of  seiH)iul  indiviiluiU  n^om  tho  outer  side;  ouo 

half  nat.  size. 

1M.ATK  V. 

■  Pig.  1. — Amblyrhim  inumlata,  distal  phalange,  lateral  vie'M ;  1  a,  aiit«- 

*  rior  view. 

Fig.  2. — Leptomylus  longidens  Co^ie,  two  inolai's,  lateral  view;  2  a, 
j  crowns  of  do. 

[  «  Fig.  8.— Leptomylus  or  Amb]yrhir.a,  premaxillary  teeth  and  bones  from 

'  below,  sliowing  incisive  foramen. 

,  Fig.  4. — Human  implement  made  fix>m  Stnnnbus  gig))s.«  4  a,  lateral 

•  view. 

Fig.  5. — Anoplonassii  forcipata.  Cope,  mandible  fix>m  alH>vc;  a,  fixmi  the 
side. 

Fig.  6. — HemicauliHlon  eftoiliens,  Coiw,  incisor  from  the  side;  a,  tritu- 
uniting  surface. 
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Stated  Meetini/,  Auijnst  20,  1861K 

Present,  four  members, 

Jtdgk  LowKiE,  in  the  Chair, 

A  letter  from  Prof.  Copi>ee  announced  the  return  of  Mari- 
anna's  History  of  Spain. 

A  letter  from  the  President  nominated  Dr.  Bell  to  prepaid? 
an  obituary  notice  of  Dr.  Meiu's,  deceased. 

A  letter  from  Dr.  Leidy  accompanied  a  domUion  of  three 
highly  orm\menteil  Ojibwa  pij>es  to  tho  Museum  of  the  So- 
ciety by  Mr.  Clark. 

A  letter  from  the  Mayor  of  the  XVI  Arrondissement  of 
Paris  reviuestetl  a  dom\tion  of  tlie  Publications  of  the  Society 
for  a  Public  Library  in  that  precinct. 

Letters  of  acknowknlgment  were  rccciyed  from  the  Society 

at  Mosco\y,  April,  1800,  for  Proceixlings  No.  77;  tho  A'ienua 

Academy,  XIII.  ii.   7o-77;   SiH'iety  at   Jiome,  77;   at  Bor- 

•  deaux,  March  12,  70,  77;  Lisbon  Academy,  March  28,  18l>8, 

List.  Catalogue,  L;  B.  X,  II.  S.,  78,  7i»,  80;  Am.  Ant.  S^h\, 
Xlll.  iii.;  li.  Island  Soc,  81 ;  Yale  Coll.,  81 ;  Wisamsin  II. 
r^  S.,  8L 

A  letter  circular  from  tho  President  of  the  Con^Tes  Inter- 
national  d*  Archcologic  Prehistorique  a  Copenhagen^  27  Aout, 
•*  '.  18(U>.  date  March  L  1809,  wiv^  read. 
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Donations  for  the  Library  were  announced  from  the  Obser- 
vatories of  Turin,  Dorpat  and  Prag;  the  Academies  and  Geo- 
logical Societies  of  Berlin  and  Vienna;  the  Natural  History 
Societies  at  Bonn,  Harlem,  Bordeaux,  Montreal,  Salem  and 
Philadelphia;  the  Antiquarian  and  Historical  Societies  at 
Copenhagen  and  Worcester;  the  Oriental  S.  at  New  Haven; 
the  London  Meteorological,  Chemical  and  Zoological  Societies; 
Sir  James  Clarke,  Charles  Ritter  d'  Elvert  of  Briinn ;  Prof. 
C.  H.  Hitchcock,  Dr.  S.  D.  Gross,  the  Surgeon  General  U.  S., 
and  the  Public  Library  of  Cincinnati. 

The  death  of  Prof.  Cleveland,  in  Philadelphia,  August  18, 
aged  67,  was  announced  by  Prof.  Trego. 

And  the  Society  was  adjourned. 


Stated  Meeting^  Sept.  17,  1869. 

Present,  seven  members. 

Mr.  Fraley,  Vice-President,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  Joseph 
D.  Hooker,  dated  Royal  Gardens,  Kew,  July  12th,  1869. 

Letters  acknowledging  receipt  of  Transactions  XIII.  3, 
were  received  from  the  Boston  Pub.  Lib.;  Mass.  Hist.  Soc; 
Harvard,  Yale,  and  Amherst  College  Libraries ;  New  York 
Hist.  S.,  Hospital,  and  State  Library. 

Letters  acknowledging  receipt  of  Proc.  81,  were  received 
from  the  Essex  Inst.;  Boston  Pub.  Lib.;  N.  Y.  Hist.  Soc,  and 
Cincinnati  Observatory. 

A  letter  from  M.  Carlier  to  Mr.  Durand  was  read,  prom- 
ising the  official  documents  in  the  matter  of  the  Michaux 
Legacy  to  be  forwarded  by  the  hands  of  Mr.  Biddle  now  in 
Europe.  All  the  forms  of  French  law  are  now  satisfied,  and 
M.  Germain  of  Pontoise  has  given  M.  Carlier  a  receipt  in  full 
of  all  demands  in  settlement  of  fees. 

Mr.  Price,  after  remarks  explanatory  of  Michaux's  known 

tastes  and  intentions,  offered  the  following : 

Resolved,  That  the  Committee  on  the  Michaux  Legacy  be  authorized 


•      I 
I 


I 


t.: 


t    « 


•I 


194 

to  mako  Inquiry  whothor  the  trust  under  Uie  will  of  Andr6  Francis  MU 
ohaux  may  not  bo  cxooutod  in  >vhole  or  in  paii  within  the  Fairmouiit 
Park ;  with  authority  to  iHmuuunionto  with  the  Commissionora  of  tho 
Park  upon  the  8ul\jeot ;  and  to  make  n»port  to  the  8vH*iety. 

The  ri\<5olution  wj\8  agreed  to. 

A  letter  from  Mr.  Sullivant  to  Mr.  James  was  read,  refer- 
ring  to  the  diseoverv  of  a  posthumous  work  hv  Sehwar^  tho 
brvoU^gist.  On  motion,  permission  wa.^  grantetl  to  Mr.  Jamoi^ 
to  seUvt  from  the  MuhUMiWru:  herbarium  eertain  mosvse^  for 
Mr.  Sullivant  to  examine,  in  ivferenee  to  Selnvary/s  determi- 
nations, to  Iv  returned  to  their  plaees  in  the  herbarium. 

Donations  for  the  Library  were  nveived  from  tho  Berlin 
Aeatdemy,  TevhT  Mtiseum,  Paris  Cieograj^hieal  and  London 
li.  A.^tronomieal  Soeieties,  Mr.  Seudder  at  Boston,  SillimanV 
Journal,  the  Franklin  Institute  and  the  Medieal  New\s, 

**The  Arawak  Language  of  Guiana  in  its  Linguistic  and 
Kthnologieal  Kclations/'  bv  D.  U.  Brinton,  M.  IX,  w*as  oHeriHl 
for  publieution  in  the  Transaetions,  and  referred  to  a  eommit- 
tee  eonsisting  of  Mr.  Lesley,  Mr.  Chase,  and  Mr,  Haldeman. 

**A  seeond  addition  to  the  History  of  the  Fishes  of  the  Orv^- 
taeeous  of  tho  Vnital  States,  by  Kdward  I).  Oope,*^  w*ithout 
illustrations,  was  read  by  title  and  referrinl  to  tho  Board  ot 
Seeretaries. 

"The  maintaining  Forces  of  Cosmieal  Motions,'^  was  the 
titlo  of  a  paper  read  before  tho  Society,  by  Judge  Lowrio;  a 
discussion  ensued  in  which  Mr.  Price,  Mr.  Lesley  and  Mr. 
Fraley  took  part.  Mr.  Lesley  dissented  from  the  opinions 
expressed  in  the  paper,  so  far  as  any  claim  \yjis  set  up  to  a 
discovery  calculated  to  etfect  a  radical  change  in  the  acceptiHi 
metluxls  of  regard  in  ij  planetary  motion. 

Mr.  Marsh  dcscriKnl  the  piv.uliarities  of  tho  Meteor  of 
August  *i4th,  and  others,  belonging  as  he  suspected  to  a  group 
passing  the  earth  during  tho  day  time  in  the  Uniti\l  States, 
and  then^fon.^  only  the  last  of  which  became  visible  at  or 
at>er  sundown. 

Pending  nominations  Nos.  227  to  (UO,  and  new  nominations 
tVU,  1)42,  were  read.     And  the  Society  wjvs  adjourned. 
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[Lowrie. 


SOME  SUGGESTIONS  ON  THE  MAINTAINING  FORCES  OP 

COSMICAL  MOTION. 

By  Walter  H.  Lowrie. 

I  desire  to  submit  for  consideration  some  suggestions  tending  to  the 
production  of  a  true  theory  of  the  force  by  which  the  revolutions  of  the 
planets  are  maintained  against  the  tendency  of  attraction  to  draw  all 
bodies  to  a  common  centre,  or  a  solution  of  what  Sir  John  Herschel  calls 
"the  theorem''  of  the  conservJition  of  the  vis  viva  of  cosmical  motion. 

I  know  of  none  hitherto  received  except  that  composed  of  the  postu- 
late of  an  original  impulse  and  the  law  of  inertia  :  that  a  body  set  in 
motion  by  a  single  impulse  and  out  of  relation  with  other  bodies  moves 
forever  with  its  initial  velocity  and  direction.  Such  a  proposition  is 
evidently  not  a  product  of  induction,  for  no  body  was  ever  known  to  be  in 
such  a  case  or  to  move  thus;  and  therefore  it  defines  no  actual  class  of 
motions  whatever,  as  every  physical  law  ought  to  do.  Indeed  philosophy 
never  treats  of  things  out  of  their  relations.  This  is,  therefore,  a  mere 
metaphysical  idea,  meaning  only  this,  that,  in  the  investigation  of  mo- 
tions so  as  to  find  their  system,  the  mind  demands  a  cause  for  every 
change  in  their  degree  or  direction. 

It  very  properly  assumes  an  original  propulsion;  because  motion  ex- 
ists, and  its  origin  could  not  possibly  be  a  matter  of  human  observation. 
But  the  theory  founded  on  this  law  goes  beyond  the  law,  and  treats  of 
bodies  that  are  in  relation  with  each  other,  and  then  assumes,  that,  by 
reason  of  this  relation,  that  is,  by  the  attraction  of  a  primary  body  upon 
its  secondary,  motion  may  be  changed  in  direction  without  being  changed 
in  degree;  and  thus,  according  to  it,  the  original  propulsion  is  the  true 
motive  power  of  all  cosmical  systems,  while  the  only  function  of  attrac- 
tion is  to  deflect  tangential  into  elliptical  motion  and  hold  it  there. 

Now  this  theory  is  both  logically  and  philosophically  vicious;  because 
it  takes  our  idea  of  absolute  motion  and  uses  it  as  a  true  ex]2ression  or 
law  of  relative  motion;  and  because,  while  treating  attraction  as  deflec- 
tive of  tangential  motion,  it  overlooks  the  question,  that  it  may  also  re- 
tard and  suppress  it,  and  thus  it  treats  this  force  as  absolute  in  degree 
while  relative  in  direction. 

An  idea  or  rule  that  is  absolute  in  its  character  can  tell  us  nothing 
about  actual  things,  though  it  may  regulate  our  mode  of  thinking  about 
them.  In  this  instance  it  bids  us  seek  a  cause  which  maintains  cosmical 
motion  against  the  centralizing  force  of  attraction.  We  must  seek  it  in 
this  cosmos,  just  as  it  is,  with  its  countless  bodies,  all  moving  in  harmony 
and  yet  with  countless  forms  and  degrees  of  motion. 

It  is  impossible  to  find  it  in  a  single  initial  impulse  given  at  the  start 
of  the  motion;  because  the  force  of  attraction  of  each  body  on  the  others 
would  everywhere  aft'ect  the  motion  thus  given,  deflecting,  retarding, 
accelerating,  reversing  and  finally  absorbing  it,  without  its  having  any 
capacity,  as  a  vis  viva,  of  recovering  itself.    The  initial  impulse  once 
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to  make  inquiry  whetlier  tho  trust  undor  tlie  will  of  Andn^  Francis  Mi- 
ohaux  may  not  be  cxeoutiHi  in  whole  or  in  part  within  the  Fairmount 
Park ;  with  authority  to  oiminuinioate  with  the  Commissioners  of  the 
Park  upon  the  subject ;  and  to  make  report  to  the  Society. 

The  resolution  ^Yas  agreed  to. 

A  letter  from  Mr.  Sullivant  to  Mr.  James  was  read,  refer- 
ring to  the  diseovery  of  a  posthumous  work  l\v  Selnvar/  the 
bryologist.  On  motion,  permission  was  granted  to  Mr.  James 
to  seleet  from  the  Muhlenlvrg  herbarium  certain  mosses?  for 
Mr.  Sullivant  to  examine,  in  referenoe  to  Sehwarz's  determi- 
nations,  to  bi*  returned  to  their  places  in  the  herbarium. 

Donations  for  the  Library  were  re^*eived  from  the  Berlin 
Academy,  TeyhT  Museum,  Paris  Geographical  and  liOndou 
R.  Astronomical  Societies,  Mr.  Scudder  at  Boston,  Silliman*s 
Journal,  the  Franklin  Institute  and  the  Medical  News. 

*'The  Arawak  Language  of  Guiana  in  its  Linguistic  and 
Ethnological  Kclations,''  by  D.  G.  Brinton,  M.  D.,  wjis  olVereii 
for  publication  in  the  Transactions,  and  referred  to  a  commit- 
tee  consisting  of  Mr.  Lesley,  Mr.  Chase,  and  Mr,  Haldeman. 

**A  v^econd  addition  to  the  Ilistorv  of  the  Fishes  of  the  Ore- 
taceoua  of  the  United  StatCvS  by  Kdward  D.  Cope,''  without 
illustrations,  was  read  by  title  and  referred  to  the  Board  ot 
Secretaries. 

^*  The  maintaining  Forces  of  Cosmical  ^[otions,**  was  the 
title  of  a  paper  read  before  the  Society,  by  Judge  Lowrio ;  a 
discussion  ensueii  in  which  Mr.  Price,  Mr.  Lesley  and  Mr. 
Fraley  took  part.  Mr.  Lesley  dissented  from  the  opinions 
expressed  in  the  paper,  so  far  as  any  claim  wjvs  set  up  to  a 
discovery  calculated  to  ctYect  a  radical  change  in  the  acceptiHi 
metluxis  of  regarding  planetary  motion. 

Mr.  Marsh  describtnl  the  peculiarities  of  the  Meteor  of 
August  24th,  and  others,  belonging  as  he  suspected  to  a  group 
passing  the  earth  during  the  day  time  in  the  United  States, 
and  therefore  only  the  last  of  which  became  visible  at  or 
at>er  sundown. 

Pending  nominations  Nos.  227  to  640,  and  new  nominations 
(>41,  042,  were  read.     And  the  Society  wiw  adjourneil. 
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SOME  SUGGESTIONS  ON  THE  MAINTAINING  FORCES  OP 

COSMICAL  MOTION. 

By  Walter  H.  Lowrie. 

I  desire  to  submit  for  consideration  some  suggestions  tending  to  the 
production  of  a  true  theory  of  the  force  by  which  the  revolutions  of  the 
planets  are  maintained  against  the  tendency  of  attraction  to  draw  all 
bodies  to  a  common  centre,  or  a  solution  of  what  Sir  John  Herschel  calls 
"the  theorem"  of  the  conservation  of  the  vis  viva  of  cosmical  motion. 

I  know  of  none  hitherto  received  except  that  composed  of  the  postu- 
late of  an  original  impulse  and  the  law  of  inertia  :  that  a  body  set  in 
motion  by  a  single  impulse  and  out  of  relation  with  other  bodies  moves 
forever  with  its  initial  velocity  and  direction.  Such  a  proposition  is 
evidently  not  a  product  of  induction,  for  no  body  was  ever  known  to  be  in 
such  a  case  or  to  move  thus;  and  therefore  it  defines  no  actual  class  of 
motions  whatever,  as  every  physical  law  ought  to  do.  Indeed  philosophy 
never  treats  of  things  out  of  their  relations.  This  is,  therefore,  a  mere 
metaphysical  idea,  meaning  only  this,  that,  in  the  investigation  of  mo- 
tions so  as  to  find  their  system,  the  mind  demands  a  cause  for  every 
change  in  their  degree  or  direction. 

It  very  properly  assumes  an  original  propulsion;  because  motion  ex- 
ists, and  its  origin  could  not  possibly  be  a  matter  of  human  observation. 
But  the  theory  founded  on  this  law  goes  beyond  the  law,  and  treats  of 
bodies  that  are  in  relation  with  each  other,  and  then  assumes,  that,  by 
reason  of  this  relation,  that  is,  by  the  attraction  of  a  primary  body  upon 
its  secondary,  motion  may  be  changed  in  direction  without  being  changed 
in  degree;  and  thus,  according  to  it,  the  original  propulsion  is  the  tinae 
motive  power  of  all  cosmical  systems,  while  the  only  function  of  attrac- 
tion is  to  deflect  tangential  into  elliptical  motion  and  hold  it  there. 

Now  this  theory  is  both  logically  and  philosophically  vicious;  because 
it  takes  our  idea  of  absolute  motion  and  uses  it  as  a  true  exj^^ession  or 
law  of  relative  motion;  and  because,  while  treating  attraction  as  deflec- 
tive of  tangential  motion,  it  overlooks  the  question,  that  it  may  also  re- 
tard and  suppress  it,  and  thus  it  treats  this  force  as  absolute  in  degree 
while  relative  in  direction. 

An  idea  or  rule  that  is  absolute  in  its  character  can  tell  us  nothing 
about  actual  things,  though  it  may  regulate  our  mode  of  thinking  about 
them.  In  this  instance  it  bids  us  seek  a  cause  which  maintains  cosmical 
motion  against  the  centralizing  force  of  attraction.  We  must  seek  it  in 
this  cosmos,  just  as  it  is,  with  its  countless  bodies,  all  moving  in  harmony 
and  yet  with  countless  forms  and  degrees  of  motion. 

It  is  impossible  to  find  it  in  a  single  initial  impulse  given  at  the  start 
of  the  motion;  because  the  force  of  attraction  of  each  body  on  the  others 
would  everywhere  afi'ect  the  motion  thus  given,  deflecting,  retarding, 
accelerating,  reversing  and  finally  absorbing  it,  without  its  having  any 
capacity,  as  a  vis  viva,  of  recovering  itself.    The  initial  impulse  once 
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Kivf*n,  bcTomcH,  an  a  ctui^i*,  pant  ami  pntlcfl,  ami  \in  aKhumcd  cfiect  in 
ufuforrn  vdority  foti*vir;  hut  it  (1<n:h  not  aH'^iitiif  U)  rvs'thi  i\w  n^tarditif;, 
sivt'vUtrAilnK  and  otticr  dinturbancfH  that  aMMuil  the  lNi«ly,  ami  it  in  impoK- 
mhUi  that  it  ran  do  no.  Nor  can  it  rvHiht  the  attraction  of  itH  central 
1km ly,  whif'h  \n  constant  in  itM  dinvtion,  and  aWi  in  itM  df^rctc*  mj  lon|(  aH 
thi*  diMtanci*  \n  unchaH((c*<l,  A  forcci  tliat  intcriTfrcM  to  dviWd  a  moving 
iKKly  nnn»t  th«'n*hy  tlvrwat^  Hh  vidority,  and  th«  more  direct  the  inter- 
ference the;  ^ri*:iter  in  thiH  decreaM*,  aM  a  din'ct  one  may  ntop  it  alto((etlier. 

In  order  to  m*i  a  (tlear  conci'ption  of  nome  of  tliene  retardatiomt  and 
aceelerationM,  it  in  ne<'eHhary  to  {;«*t  beyond  the  motion  of  each  iKKly,  In 
NO  far  aN  it  in  merely  relative  to  itN  primary,  and  conHider  it  In  a  more  ab- 
Milute  way.  Take  tiie  moon  in  itN  revolution  round  the  earth,  Ntartin^; 
with  it  at  itN  tirnt  (ptailrature.  Then  it  In  240, (KK)  mllcN  in  the  rear  of  the 
earth.  It  muNt  of  coiirhc  overtake  the  earth,  aN  it  diN'N  at  full  mmm,  and 
paNN  on  to  itN  M-eond  ({uadrature,  where  it  willlje  240,  (KX)  mileN  in  advance 
of  the  eaitli;  artd  then,  in  another  half  lunation,  it  muNt  fall  back,  rela- 
tively, twic4:  240,oH)  niilcN  to  the  Name  relative  poNiticm  from  which  wo 
Ntarti'd  with  it. 

And  it  IN  well  to  notice  that  thiH  motion,  apparently  a  circle  round  the 
earth,  in  really,  in  relation  to  the  Nun  and  in  a  lon^  iMiriml,  a  N(*rieH  of 
alternate  Htnall  undulatioUN  on  each  Nide  of  the  eaKirN  orbit,  the  longer 
oneN  iN'in;;  ou  the  outnifie  and  the  Nhortcr  onen  on  the  iuNide,  and  the  dif- 
fer4*m;e  lietween  tln^ir  chordN  Udn^  nearly  a  million  of  milcN;  and  while 
tile  mo<jn  iN  making  tiiiN  nIow  mfition  in  relation  to  the  earth,  it  advanccH 
n«'ar  fifty  milliouN  of  mileN  with  the  earth  along  itn  orbit  round  the  Hun. 
No  other  Natellite  moveN  mi  Nlowly,  Ik*(;ium»  no  other  In  no  little  lu*ld  by 
the  attni4'tion  of  itN  primary  cont pared  with  tiiat  of  the  mtn,  wliich  \h 
2.2  of  theeartirN,  while,  in  rehition  to  moNt  other  NatelHteN,  it  In  meact- 
ured  by  thouNandthn,  and  in  relation  to  only  the  two  outer  NatelHteN  of 
Hat  urn  and  UranuN  df  n;n  it  riM;  al>ove  hundrt;dthN. 

Take  aUo  the  earth  in  its  revolution  round  the  Hun.  ItN  apparently 
circular  orbit  changcN  entirely  when  we  take  into  account  the  nuuV  mo- 
tion in  itN  own  orbit,  Naid  to  lie  iTiO  millionN  of  mtleN  a  year.  If  we  htart 
with  the  earth  at  itN  vernal  equinox,  it  in  0.i  millionN  of  mileN  in  the  rear 
of  the  Nun,  and  in  nix  moiitliN  it  movcN  forward  to  a  jKiNition  aH  far  in 
advance,  with  the  chord  of  itN  curve  elongated  75  millionN  of  mileH  by  itH 
motion  with  the  Nun.  PaNNing  itN  autumnal  equinox  to  the  inNtde  of  tlio 
nuu'n  orbit,  it  NweepN  back  in  another  nix  montliN  to  itN  original  relative 
[loNition  in  the  rear  of  the  Nun,  and  yet,  having  moved  with  the  nun, 
it  In  found  150  millioiiN  of  milen  in  advance  of  the  poHition  whence  wo 
Ntarted  with  it,  and  11.0  millionN  in  the  rear  of  itN  jHiKitton  nix  montliH 
iKffore,  and  itN  real  annual  orbit  tunm  out  to  be  an  iinmenNO  Ncollop,  the 
loop  of  which  on  the  Nun'n  orbit  In  115  millionN  of  milcN  widc!,  the  motion 
lieing  really  retrogrcNNive  during  the  Mcond  half  of  each  year,  and  tlio 
length  of  itA  real  jcmniey  in  almolute  npacc  along  itn  real  orbit  being 
near  twice  aN  great  in  the  firNt  half  of  the  year  as  in  the  M'cond  half. 

ThuN  all  the  planetN  and  NatelHteN  have  orbitN  conNiNting  of  very  long 
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curves  in  the  outer  half  of  each  revolution,  connected  together  by  short 
curves,  some  of  them  loops,  in  the  inner  half,  and  perform  journeys  im- 
mensely greater  in  absolute  space  in  one  than  in  the  other.  Surely  it  is 
impossible  that  these  alternations  of  fast  and  slow  motion  can  be  account- 
ed for  by  the  single  transient  impulse  given  to  each  body  at  the  start  of 
the  system.  Surely  we  are  required  to  find  some  constant  abiding  or 
constantly  renewed"  force  to  account  for  such  phenomena.     What  is  it? 

Where  shall  we  find  the  force  that  prevents  the  consolidation  and  cen- 
tralization threatened  by  the  force  of  attraction?  Of  course  we  must 
find  the  answer  in  the  phenomena  of  our  solar  system,  that  being  the 
only  one  of  which  observation  gives  us  any  competent  knowledge.  Phi- 
losophy cannot  go  back  to  find  it  in  the  phenomena  of  creation,  for  tliat 
is  not  phenomenon  for  us,  and  therefore  that  process  must  ever  remain 
transcendental  to  us,  until  we  can  witness  it  in  some  other  system  and 
transfer  it  by  analogy  to  our  own;  the  only  way  in  which  we  can  know 
anything  of  our  own  personal  origin. 

All  these  regulated  and  phenomenally  self-sustaining  movements  have 
a  strong  analogy  to  life,  though  we  do  not  conceive  of  life  as  a  mere 
property  or  movement  of  matter  in  a  system.  Phenomenally  and  stati- 
cally it  is  the  normal  interaction  of  all  the  particles  of  a  given  system 
that  sustains  and  constitutes  its  life;  though  this  definition  cannot  deter 
us  from  our  natural  seeking  after  the  dynamics  of  the  system,  the  forces 
and  causes  of  this  interaction.  And  so  it  is  in  our  investigation  of  the 
solar  system. 

Wo  have  given  to  us,  by  observation  of  it,  over  one  hundred  cosmioal 
bodies,  each  revolving  about  some  other,  which  is  also  moving,  and  each 
having  a  force  attractive  of  all  others,  and  moving  at  such  a  distance  and 
with  such  velocity  that  it  is  neither  drawn  to  nor  driven  from  its  central 
body.  We  find  therefore  a  permanent  system  of  moving  and  attracting 
bodies,  and  for  convenience  in  the  study  of  this  fact,  we  analyse  it  into 
two  forces — bodies  attracting  and  bodies  inoving,  or,  more  simply  into 
attraction  and  motion;  though  in  physics  and  apart  from  bodies,  these 
last  are  nothing  but  abstract  ideas,  being  the  mental  instruments  by 
which  we  handle  the  actual  and  concrete  forces— bodies  moving  and 
attracting. 

Wo  infer  that  the  forces  of  attraction  and  of  motion  balance  each 
other  so  as  to  prevent  both  consolidation  and  dissolution;  but  neither,  by 
itself,  can  maintain  the  system.  Without  seeking  after  the  origin  of 
these  motions,  it  is  enough  for  us,  that,  at  any  given  instant  of  time, 
they  balanced  the  force  of  attraction.  Then  the  question  arises — how  is 
this  system  of  motions  maintained?  Or  more  definitely  thus — given  a 
satellite  revolving  round  a  planet,  itself  round  another  body  and  it  round 
another,  how  is  the  motion  of  the  satellite  maintained?  What  is  there 
in  the  forms  and  forces  of  this  system  that  constantly  restores  the  proper 
degree  of  motion  in  the  satellite  amidst  the  retardations  and  accelera- 
tions which  we  have  discovered? 
The  readiest  illustration  of  the  system  is  the  motion  produced  when  a 
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\n\\\  lit  the  end  of  a  string:  i«  swiuiff  fmm  rljjht  to  lo(t  Around  ono*s  hami 
118  ono  iiiovos  nipiiUy  in  the  samo  diixvtion  anniiul  a  path«  oomiH>siOil  of  a 
sorios  ol*  ourvoH  or  UH>ps  nil  turning  to  a  oommoii  ihmUiw  If  wo  auul>ito 
tlio  motion  of  the  IniU,  wo  thul  that,  whiU\  n^hitivoly  to  the  haml  it  is 
nearly  oiiYuhir,  it  roally  jH^rfonns  a  vory  oomplox  lijjun*  whitivoly  to  the 
oontix*  of  the  ^ivator  cin^W  in  which  tho  iwrnon  niovos,  pasnin;;  an  equal 
or  nearly  equal  |H>rtiouof  time  on  each  Hide,  and  yet  with  a  nuuii  shorter 

• 

path  and  slower  motion  on  the  inner,  than  on  the  outer  side;  this  difler- 
enw  Ihmujj  always  ineix^ised  with  the  nipidity  of  tho  motion  in  tho  lai"3jer 
ciix^le  and  with  the  slowness  of  that  in  the  smaller  one.  Thus  tho  Udrs 
motion  may  ix'semhle  that  of  tho  nu>st  ixMuote  planets  or  of  our  nuH>n, 
consist  in);  of  a  stories  of  alternate  lon«;  and  short  undulations*  or  that  of 
tho  other  planets  and  sjitellites,  Xhhw^  a  series  of  sooUoikh  or  of  alternate 
lonjj  and  sh(»rt  curves  looping  into  each  other* 

And  while  the  Wll  is  iH>rformin^  this  motion,  tho  hand  dtn^s  not  keep 
on  the  line  of  the  pvatcr  ciix'le,  hut  |H»rforms  a  st^'ics  of  motions  alter- 
nately on  each  sitle  of  it,  eonvsjH>ntlin^  in  form  to  tho  larjjin*  ones  of  tho 
Imll;  and  in  this  its  motion  ix^somhles  the  snniU  motion  of  the  planet  on 
its  orhit,  no  planet  having  a  s;itellite  ever  moving  exactly  alouj;  it« 
theoix*tic  orhit. 

Let  the  moving  hall  n*pn\sent  tho  tangential,  and  the  string  the  atti'ao- 
tivo  force  of  tho  whole  movement,  and  we  have  the  statical  condition  of 
a  lKilan(H>  of  foix^os.  liut  the  tangential  force,  not  heing  a  rM  rmr,  wouUl 
stH>n  give  way  to  the  other,  if  theix^  weix*  no  n»cuiKM'ativc  arrangi*mont  in 
ix'^lation  to  it.  and  our  illustration  directs  us  to  tho  actual  arningiMnent. 
It  consists  of  tlitt  constant  motit>n  of  tho  centnd  foiXH\  This  is  tho  key 
to  tho  dynamics  of  the  system:  at t motion  by  a  constantly  and  peculiarly 
moving  central  lunly.  Of  course  IkUIi  IhhUcs  exert  this  foive,  though 
that  of  tho  central  Innly  is  always  immensely  gix^ater  than  that  of  tho 
other:  it  is  all  one  foix'o  acting  along  tho  same  line. 

This  is  tho  moving  foix^e  that  nuiintains  the  motions  of  its  dependent 
bwlies,  and  we  llnd  no  ix^pulsive  foix»o;  though,  fortlistinctncss  of  thinking, 
we  tind  it  noeossjiry  to  analyze  the  motion  into  radial  and  tangindial  ele- 
ments, and  consider  these  ;is  ix^pwsenting  two  colliding  foix*es,  A  system 
of  foix^es  is  an  essential  element  of  every  system  of  actual  things,  and 
thoix*  can  Iw  no  motion  within  tho  system  except  what  is  given  or  upheld 
by  the  vory  foix»es  that  constitute  tho  system,  supposing  of  course  no 
interfeixnuH>  fixmi  without. 

This  is  a  foix*o  constantly  acthig,  and  moving  jvs  it  acts,  ever  changijtg 
the  posit  ion  whentv  it  acts  and  theix^fort^  the  diix»ctionof  its  action;  always 
departing  fix>m  its  iH>int  of  action  and  theix^fow  ftxun  tho  vxn*y  results 
which  itji  action  in  each  moment  tentls  to  piXKluco;  always  iluent  in  itself 
and  always  iluent  in  its  elVects. 

As  tho  planet  sweeps  with  its  unsteady  rythm  of  undulations,  along 
its  own  series  of  scollops  or  loops,  called  its  orbit,  the  s<\tellite  swwps 
tangentially  thixntghout  that  orbit ;  and  thence,  oln^ying  tho  attme- 
tivo  foixH>  of  tho  planet  without  givhig  up  the  force  of  its  own  motion. 
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bends  its  course  into  a  curve  which  carries  it  out  far  beyond  the  planet^s 
orbit,  and,  still  further  obeying  the  same  force,  it  hastens  forward  with 
it  until,  passing  in  advance  of  it,  its  speed  is  checked  by  the  same  force, 
and  it  swings  round  through  the  same  orbit  and  is,  by  the  force  of  its 
own  motion,  carried  far  inside  of  it,  where  it  reduces  its  speed,  because, 
by  reason  of  the  forward  motion  of  the  planet,  this  motion  can  there 
make  but  little  draft  upon  it,  and  waits  until  the  planet  again  passes 
in  advance  of  it  and  renews  its  force,  when  it  rises  again  through  the 
orbit,  and  repeats  the  same  series  of  movements.  Here  then  is  the  force 
that  corrects  all  the  irregularities  of  motion  in  the  system,  checks  all 
accelerations  and  revives  from  all  I'etardations.  By  analogy  to  the  term 
central  force,  I  venture  to  call  it  the  orbital  force  of  cosmical  motion, 
because  it  proceeds  from  a  body  moving  in  its  orbit.  I  think  I  have  said 
enough  to  present  the  subject  sufiiciently  to  those  who  desire  to  think 
about  it. 

But  it  is  impossible  to  stay  the  mind  at  this  point;  it  must  seek  to  find 
the  next  link  backwards  in  the  chain  of  causes.  If  thus  planets  move 
and  maintain  the  motions  of  their  satellites,  then  the  sun  must  move  in 
a  similar  way  to  maintain  the  motions  of  the  planets;  and  we  have  evi- 
dence that  it  is  so.  And  the  sun  also  must  have  its  moving  centime,  and 
so  on  indefinitely.  This  too  we  may  suppose,  though  we  have  no  direct 
evidence  of  it. 

This  ought  not  to  surprise  us;  for  no  where,  in  the  acquisition  of 
knowledge,  does  observation  carry  us  back  to  the  Great  Centre  of  all 
causes,  nor  often  to  very  remote  ones;  and  yet  it  is  a  natural  process  of 
our  philosophic  faith  to  i*each  out  and  assume  a  cause  for  every  thing, 
and  we  do  assume  it  in  harmony  with  the  character  of  the  effect;  physi- 
cal or  spiritual,  moral  or  intellectual,  personal  or  impersonal,  according 
to  its  demands.  Thus  only  can  we  fill  up  the  inevitable  gaps  which  expe- 
rience and  observation  leave  to  be  supplied  in  every  investigatioYi;  and 
thus  we'  are  continually  led  back  to  the  assumption  of  causes,  principles 
and  ideas  that  can  be,  as  it  were,  felt  by  the  mind,  and  which  yet  trans- 
cend all  the  definitions  and  manipulations  of  deductive  logic.  All  our 
abstractions  are  natural  reachings  of  the  mind  towai*ds  the  absolute  in 
some  special  aspect  of  it,  and  often  we  make  thereby  very  valuable  ac- 
quisitions. 

And  certainly  it  is  not  desirable  that  we  should  have  capacity  to  start 
from  first  causes  and  deduce  from  them  all  the  systems  and  events  of  the 
universe;  for  our  happiness  depends,  not  upon  the  reach  of  our  minds, 
but  upon  their  continued  and  proper  growth;  and  this  can  be  only  a 
gradual  process,  rising  from  the  observation  of  things  and  events  and 
from  a  study  of  their  dynamics  to  proximate  causes,  and  from  a  co-ordi- 
nation of  these  to  more  remote  and  higher  ones,  without  any  supposablo 
end  to  the  means  or  to  the  functions  of  our  progre^  A  mind  whose 
chief  function  is  growth  cannot  commence  with  the  condition  to  which 
it  aspires,  for  then  it  could  iiave  neither  growth  nor  aspiration. 

And  it  is  not  chargeable  as  a  vice,  that  we  are  compelled  to  postulate 
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forces  beyoiMl  the  s|>efial  sjxtem  wliioh  Wv>  are  stiulyinjr,  analo^^ts  to 
tluwo  foiUMl  ill  it,  nor  even  if  wo  |H»stul:ite  others  within  it.  Every  sy^s^ 
tern  of  actual  thin^r^  re4)uir\'s  such  {H>stulatos  to  connect  it  iuteUectuallj 
with  84>nie  hi«;her  system,  or  to  fumisli  it  with  at  leasl  a  proYisatiual 
foundation,  or  |o  gi%e  ci>mi>U*teness  to  its  structure;  anti  especially  every 
phenominally  self-»ustainin(;  system  rtniuires  us  to  postulate  and  tlten 
Heek  within  it^^lf  the  forces  by  which  it  is  maintainet),  besides  its  initial 
force  proceetling  fn>m  without.  Thus  every  class  of  plants  and  animals 
has  within  itself  the  fonvs  by  which  the  creative  act  is  matntainetU 
though  always  deiHMident  on  the  larger  system  of  the  universe;  and  the 
science  of  ph>*Kiology  is  foundeil  on  this  assumption. 

In  the  study  of  language,  having  no  history  of  its  origin,  we  may 
i#sume  that  it  was  a  gift  by  GihI  to  man;  but,  thus  recei%*e<l,  it  could  l^e 
but  very  feebly  maintaiue<1  as  a  mere  treasure  of  the  memory,  and  in  the 
very  form  in  which  it  was  bestowetl;  and,  in  onler  to  ai'couut  for  its  ct>n« 
ti nuance  in  all  its  varieties,  with  its  degradations,  restorations  additions 
and  imprt»vt  iiuMits,  evon  with  a  fundamental  identity  of  structure,  >vt> 
must  |tostulate  other  nu>ntal  foixvs,  which,  with  memory,  constitute  our 
faculty  of  language,  antl  then  pixK^eetl  to  seek  them  out. 

And  so  it  is  with  law,  government  and  religion,  with  all  their  ndes, 
forms,  rites,  symbols,  and  principles  of  faith  and  conduct.  Their  origin 
may  Ik»  lK»yiHul  our  n»ach;  but  we  are  not,  for  this  reason,  prevented!  fnmi 
leuruliig  that  iDoinory  is  the  meix^  servant  of  other  faculties  in  maintain* 
ing  them  throui'^h  all  the  changi^s  which  they,  with  man,  uudergis  and 
that  it  is  a  pn>m incut  function  of  our  life  to  work  out  our  own  develo|^w 
meut  of  them,  and  to  improve  by  doing  so. 

I  now  venture  to  suggest  very  geuendly  and  briefly  s<^me  of  the  conse- 
quences that  would  seem  to  follow  friun  the  admission  of  the  dynamical 
views  here  presenteil. 

1.  Wo  must  give  np  Sir  Isaac  Newton's  mtnie  of  accounting  for  the 
elliptical  form  of  cosmical  orbits.  I  expressed  this  in  August,  18601,  to 
the  Academy  of  Scienw  and  Arts  at  IMttsbui-gh,  founding  it  mewly  on 
the  fact  that  all  cosmic.il  ciMitrws  are  themselves  moving.  The  foregoing 
considerations  now  make  this  tx*sult  more  obvious. 

2.  There  are  many  forms  of  cosmical  motion,  treated  as  ineiiualitios, 
which  are  as  normal  elements  of  the  s)HHMal  or  |)arti:U  system  in  which 
they  are  found  as  ait)  the  eccentrics  on  the  axis  of  a  steam  engine,  and 
they  are  not  abnormities  or  disturbaiuvs  prtKluciHl  by  the  foixH>s  of  btnlies 
out  of  the  system,  though  they  may  themselves,  in  some  cases,  be  dis- 
turbed, exaggerateil,  obliterated  or  even  reversed  by  such  forces.  I  ven- 
ture to  name  as  Wlonging  to  this  clasps,  the  moon's  annu;U  equation,  the 
motion  of  apsides,  variations  of  eccentricity  and  of  m:\jor  axis,  and  also 
the  recession  of  planetary  nodes,  including  the  procession  of  the  equi- 
noxes V 

3.  This  orbital  foi*ce  requires  great  inequalities  of  relative  as  well  as  of 
absolute  motion,  and  pwsents  a  very  obviorts  explanation  of  the  ine- 
qualities of  the  moon's  motion  :\s  the  earth,  with  its  unequal  velocity. 
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passes  from  penhelion  to  aphelion  and  back.  Considering  the  real  form 
of  the  moon's  orbit  in  relation  to  the  sun  and  to  the  earth  and  its  dis- 
tances from  each,  and  the  very  small  angles  of  eiglit  minutes  formed  at 
the  sun  by  the^idius  of  its  orbit  at  its  quadratures,  and  of  one  minute  at 
its  syzigies,  it  does  not  seem  that  such  inequalities  can  be  mere  dis- 
turbances of  the  moon's  orbit  by  the  central  force  of  the  •sun. 

4.  This  force  would  seem  also  to  require  a  change  in  the  mode  of  cal- 
culating cosmical  disturbances.  Instead  of  starting  us  from  the  basis  of 
an  ideal  ellipse,  depending  on  a  transient  force  of  unknown  quantity,  it 
gives  us  real  ones  depending  on  a  constant  force  for  each  case,  which 
may  be  calculated.  The  forms  thus  given  must  be  the  true  normal  forms 
of  the  respective  orbits,  and  departures  from  them  mupt  alone  be  treated 
as  disturbances. 

I  have  only  to  add  that,  however  unsatisfactory  it  always  is  to  elimi- 
nate any  element  of  a  system  by  declaring  it  anomalous,  yet  I  do  not  see 
how  this  is  to  be  avoided  in  relation  to  the  satellites  of  Uranus,  if  the 
observations  reported  about  them  are  accurate. 


Stated  Meeting^  October  \^  1869. 
Present,  twenty-two  members. 
Prof.  Cresson,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  Linant 
Bey,  dated  Cairo,  April  20,  1860. 

An  extract  from  a  letter  from  M.  Carlier  to  Mr.  Durand 
respecting  the  Michaux  Legacy  was  read. 

An  extract  of  a  letter  from  Mr.  Lesquereux  to  the  Secre- 
tary respecting  Mr.  Schimper's  Palceontologie  Vegetale  was 
read. 

Donations  for  the  Library  were  received  from  M.  Linant 
de  Bellefonds  Bey,  the  British  Association,  the  London  Geo- 
logical Society,  Mr.  Gore,  F.  E.  S.,  and  the  Boston  and  Mon- 
treal Natural  Ilistpry  Societies. 

The  death  of  Dr.  Dorr,  member  of  this  Society,  at  German- 
town,  Sept.  18,  aged  73  years,  was  announced  by  Mr.  Fraley. 
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Prof.  Mayor  liiid  boforc  tho  Society  an  abstract  of  the  j)ho- 
to;rra|»liic  obsor  vat  ions  of  tlio  total  eclipse  of  the  7th  of  Au- 
gust at  IJurlingtun,  Iowa,  with  numerous  photographic  plates 
and  illustratious. 

Prof.  MeClnne  exhijutod  a  drawin^j  of.tlie  appearance  of 
the  Sun  to  the  naked  eye  made  by  I'rof.  Oummerc  and  hini- 
8i»ir,  and  described  some  of  the  plienomona  of  tlio  eclipse. 

Prof.  Morton  exhibited  a  copy  of  the  [>hotograiih  j)ieturo 
got  by  Mr.  Whipj)le  in  40  seconds,  for  Prof.  Pierce's  party  of 
observation;  the  object  being  to  obtain  by  a  longer  exposure 
tlian  usual  with  sun  pictures,  an  image  of  the  corona.  Photiv 
graphs  of  the  protuberances  recjuired  but  5  to  10  seconds; 
those  of  the  sun  before  total  immeraiion  were  exposed  but  the 
c#ne  TiOOth  of  a  second,  a  narrow  slit  in  a  flying  trap-cover 
serving  to  sweej)  a  beam  of  light  across  the  j)late, 

Mr.  Chase  gave  the  results  of  his  further  discussion  of  Mr. 
Dines'  weather  records  in  England. 

I'ending  nominatiiyus  027-042  were  read. 

And  the  Society  was  adjourned. 


;:' 
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TIDAL  BAINFALL  BT  F.  E.  OHASE. 

Binco  tho  publication  of  my  paper  on  tbo  Tidal  Ilainfall  of  PhiladcU 
pliin,  (Proc.  A.  P.  S.  v.  x,  pp.  523-5;}?),  Mr.  Dines  lias  continued  )U8 
diftcuMion  of  **tho  moon's  in Ihicuco  upon  tho  fall  of  rain**  (Proc.  Mc- 
tcorolop.  Soc.  for  April  21,  1809),  adding  forty  years'  observations  at 
Chiswick  to  tboso  at  Cobham,  which  ho  had  piwiously  oxaniinod. 

Tbo  evidences  which  I  have  adduced  of  **  establish monts'*  in  the  tidal 
rainfall,  and  of  moro  stronjjly  marked  characteristics  in  low  latitudes, 
forbid  any  (general  infei*onces  from  observations  at  two  stations  which 
ai*o  so  near  ench  otlnn*,  and  in  so  bij^h  a  latitude  as  Cobham  and  Chia- 
wick.  But  my  study  of  laws  that  have  been  dcveloiied  by  reconls  at 
niott)  than  a  hundred  difTerent  observatories,  in  E\n*ope,  Asia  and  America, 
led  n)o  to  look  for  additional  conilrmatiou  of  those  laws  oven  in  tho  valu- 
able abstracts  which  rendeivd  Mr.  Dines  so  skeptical.  I  accoixlinjjly 
♦*  smoothed"  the  irregularities,  both  in  tho  Cobham  and  in  tho  Chiswick 
tables,  and  arranj^d  and  treated  in  a  similar  manner  President  C-asweira 
observations  at  Providence,  R.  I.,  from  December  1831,  to  May  1S(>0,  and 
tho  Tonmto  observations  from  March  1840,  to  January  1849.  Thoixisults 
ore  given  in  thu  following  Tables. 
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666 

22 

15.89 

15.08 

19.31 

871 

876 

990 

2737 

22 

2118.39 
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2059.24 

10.01 

623 

24 

14.03 
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24 
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10.34 
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11.83 
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2466 
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11.12 

12.62 

763 

862 
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2550 
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2103.81 

1922.79 

14.62 
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28 

16.47 

19.43 

12.03 

758 

991 

953 

2706 

28 

2139.50 

1936.00 

6.53 
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29 

8.77 

18.35 

20.77 

704 

1021 

1033 

2758 

29 

2167.64 

1992.72 

6.93 

491 

30 

10.34 

12.92- 

13.81 

646 

952 

1081 

2678 

30 

2148.65 

2067.47 
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The  foregoing  Normals  not  only  corroborate  the  inferences  in  my  pre- 
vious papers,  but  they  also  show  that  the  eastward  movement  of  storm 
■  waves,  which  has  been  so  clearly  demonstrated  by  Prof,  Henry,  prevails 
to  some  extent  in  the  Eastern,  as  well  as  in  the  Western  Continent.  The 
Toronto  observations  cover  so  short  a  period,  that  their  independent  value 
in  determining  the  fonn  of  the  lunar  monthly  raincurye  is  small,  but 
when  compared  with  the  observations  at  Philadelphia  and  Providence, 
they  show  that  a  similar  lunar  inflirence  is  felt  at  each  station,  modified 
by  the  locjil  establishments. 

An  extensive  investigation  and  comparison  of  observations  may  be  ne- 
cessary, to  determine  whether  the  direction  of  storm-progression  in  Eng- 
land is  determined,  either  wholly  or  in  pai-t,  by  the  trend  of  the  Boffrafield 
Mts.,  or  is  owing  mainly  to  the  earth's  rotation.  In  consequence  of 
Alpine  influences  I  should  look  for  indications  in  Central  Europe,  of  a 
subordinate  system  of  storm- waves,  moving  nearly  in  the  line  of  the  me- 
ridian, or  at  right  angles  with  the  general  system  of  the  globe. 


AN  MISTIIACT  OF  SOMK  "F  TlIK  RKSVI.TS  OF  MKARniKMKNTS  AXI> 
KXAMINATIOXS  (IF  TlIK  rilUTUliKAt'lIS  OF  TlIK  TUTAL  ^UI.AU 
KCt.ll'SB  Of  AllilST  ;,  !»». 

By  Alfrkd  Maveiu  I'll.  D. 

Pr.ifos'ir  of  Phgtift  ami  Aitronomji  in  Iht  l^hujh  Vnirfrnty.  Pf n»ii. 

I  have  the  honor  to  Iny  Iwrore  tlip  AmorJi'im  PliiliHwipliiral  Stn-icty  K 
few  rvKiilb)  of  my  nipnsiirnnpiits  nml  oxiimiiintionsof  tli(>  Plioto^iniiilis 
ortlipTotalSftlarErliimt-of  Aug.  7.  1W11>.  takon  nt  HurliiiKton,  Ihwb. 

Thf  PhotiipraiihircxiHtlitioii,  of  which  thcso  )>hoto);ni]>li8  nn-  port  of 
Us  ivsultii,  -KUt.  orgaiiirivl  hy  Prof,  llt'Uf^-  Morton  of  Ptiilndfli'hin,  uiitior 
the  authority  ot  Prof.  J.  II,  C.  Coifln,  I'.  S.  N,,  Siipertiit«m1out  of  th»> 
AiHprirnii  N'nutit^  .MmMint-. 

Tlit'exix-dition  wi-iniipil  threo  Ftntioiis  in  Iowa;  vii.  BurlhiKtoti,  Mt, 
Plpusant  Rud  (Jttninwa,  tCH|>Cftlvi'ty  nniU'r  the  cliarj^  of  Professons 
Mayor.  Morton  nud  llinirs. 

liurUiiKton  U  nituntc  iu  Ut.  N.  40"  4S'  31. ".TS;  I/>ii(t.  Oh.  flOin.  13.88a. 
W.  of  Waaliinsti'ii,     It  was  7  iiiih's  N.  of  tin'  i-piitrc  of  the  nuMiii'tt  shiuhnr. 

Tho  teiescoiw  uswl  was  by  Mit«  &  Mahler  of  Miinieh.  ami  is  the 
lin>I>erty  of  the  Central  lli|;h  Si'hool  of  Philn<lel]>hla.  It  la  wiuatorinlly 
niouutci);  of  HA'!  iudies  niH'rturc  and  of  II  foot  fwus  null  is  ilriveu  by 
oiw  of  Fraunhofer's  frh-tioii  precruor  riocks. 

The  Kun's  iiunge  >Tas  foma'd  on  tlie  iilalc  of  tho  enniern  by  a  11uy~ 
Chcnian  eyo-iiieif,  the  lenses  of  whieh  were  miooinlly  I'omimteil  to  tt'vo 
thi<  k-HHt  aU'rnitiiui  viioii  they  formed  nil  inin^'  of  the  sun  in  the  rninera 
of  a.i>4  iiiclien  diniueter.  The  iniase  of  a  retieuk  «f  two  itpider  tliit'iuls 
at  ri^ht  nniik's  to  eacl)  other  wna  also  pn>jeeled  on  tho  plate  with  tlie 
sun'B  ininite,  and  tlipso  threwls  were  by  nw  neoiirately  a()just«rl.  tlie  one 
]>amUel,  llie  other  nt  ri|;lit  an|,'les  tu  ttu>  cetestial  equator;  th»i>,  tlio  ]>iio- 
toiirni>hs  have  Riven  jireciso  posit ioii-an};lea  of  the  eontacta  aud  of  Iho 
jirotulieranpeH. 

A  plnte  having  a  trniisvenu<  slot  of  ,',.th  of  nn  incli  in  bivadtli  sliot 
across  tlie  eye-iiipw  by  Uio  artioii  of  a  sjirin^  and  thus  fpvw  tlie  ex]H>sui« 
dnriiis  iwirtial  phase.  Tlio  dumtioii  of  tliis  Jl.i*h  of  the  sun  tipou  tho 
eanieni  has.  Binco  tho  ecli)tHi>,  been  itiatle  by  nie  ttie  olyeel  of  au  exiH'ri> 
mental  detcrmi nation,  and  by  inoans  of  an. elect rieal  brvak-eireuit  eluek 
awl  ehn>iio};roph,  I  hnve  found  lliiit  the  exposure  of  the  eollodiou  platu 
tu  tlie  sun's  imatie  vos  almost  exactly  the  ^J|„t''  <>''>>  second. 

[Prof.  Mayer  here  exhibited  tlie  enuiera  used;  explitim>d  tho  action  of 
the  ex]H>sitiK  plate  ami  how  by  its  fttll  the  time  of  exi>usure  wns  eloclii- 
ciilty  ivoonhHl  on  a  ehnimigraph  ttllet;  and  showed  tho  ai'ryiigcmeut  of 
tlic  at>anitit8  tiy  vihich  lie  detenuinod  the  time  of  expotiuie.] 

\Yhile  taking  tho  plioloKraitlis  duriii);  |>artinl-phasu  only  2  inches  vtynT- 
turc  of  objert-Klosa  was  usctl;  hut,  during  totality  tho  full  ajHTture  wm 
eni|i|oyetl  nud  tho  slide-plate  olloweil  the  whole  bcnm  to  fall  up^in  Um 
plate.     The  exiiosure  of  the  totality  photographs  varieil  fiuni  .'s.  to  7s. 

t'orty-ono  perfect  phutogrnphs  wci«  taken  durint;  tlie  ecliiisi>,  aiiil  tlvo 
of  theso  were  obtained  during  totality,  which  lasted  2ni.  4^  The  tivo 
totality  pict«n.'s  »vi«  taken  iu  one  minute  and  tliirtyninc  tci-onds. 
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[Prof.  Mayer  here  exhibited  copies  on  plate-glass,  taken  from  the  origi- 
nal negatives  with  an  orthoscopic  lena,  and  also  copies  on  paper  enlarged 
to  about  live  inches  in  diameter.  A  largo  diagram  showed  moi*e  .dis- 
tinctly to  the  members  the  forms  and  positions  of  the  protuberances.  ] 

Photograph  No.  4,  taken  2.8  seconds  after  observed  contact,  shows  a 
depression  in  the  sun's  limb  at  the  position  of  first  contact,  and  from 
this  depression  shoots  into  the  sun  a  high  lunar  mountain,  whose  posi- 
tion measured  from  the  SS.  point  of  the  cusp,  is  about  |th  of  the  distance 
to  the  N.  point  of  the  same.  Mr.  W.  S.  Oilman,  Jr.,  of  New  York, 
who  observed  with  exquisite  skill  at  Sioux  City,  Iowa,  infoi-med  me  that 
he  obtained  his  time  of  first  contact  by  seeing  this  mountain  peak  thrust 
itself  into  the  sun's  limb  befoiH3  a  fiatteniug  occurred  from  the  contact  of 
the  lower  general  surface  of  the  moon. 

[Prof.  M.  here  gave  an  account  of  the  geometrical  methods  used  to 
deteiTnine  the  times  and  angles  of  contact  from  measurements  on  the 
cusps  of  the  sun.] 

The  time  of  first  contact  deduced  from  approximtite  measures  on  two 
plates  gave  ]3h.  2m.  1.24s.,  Burlington  Sidereal  Time,  which  is  l.ls.  be- 
fore contact  as  observed  by  Prof.  Cofiin,  and  0.1s.  before  Dr.  Gould's 
observation.  From  measures  on  another  plate  we  deduced  13h.  Im. 
ft7.8s.,  which  is  4s.  before  contact  as  observed  by  Dr.  Gould,  and  T*,,th  of  a 
second  after  contact  as  determined  by  Prof.  Young  with  his  new  spec- 
troscopic method  of  observation. 

Measures  on  plate  No.  8  gave  for  the  position-angle  of 

first  contact —70°    48' 

Computed  angle — 71° 

Diffei-ence —0°    12' 

l*late  41  gfive  for  position-angle  fourth  contact 108°    34' 

Computed  angle lOSo      0' 

Difference -^0°    34' 

Sixteen  spots  were  visible  on  the  sun's  disc  during  the  eclipse.  Two 
large  spots,  one  in  the  S,  W.  quadrant,  the  other  in  the  N.  E.,  are  beauti- 
fully defined  on  the  photogvaphs.  Near  the  eastern  point  of  the  sun's 
limb  is  a  remarkably  beautiful  and  characteristic  spot,  greatly  fore-short- 
ened from  its  position  so  that  the  penumbra  has  disappeared  on  the  west 
side  of  the  umbra,  against  which  rests  the  large  bright  faculac,  which 
enclose  the  spot,  while  one  bridges  over  the  spot  in  a  N.  E.  direction  and 
seems  to  divide  it  into  two  portions.  I  here  exhibit  drawings  of  the  spot 
in  the  S.  W.  quadrant  which  show  the  rapid  changes  which  took  place 
inthefoim  and  dimensions  of  this  spot  in  Ih.  50.ijm.,  the  interval  be- 
tween the  times  of  taking  the  plates  from  which  they  are  drawn. 

On  plate  4,  we  see  the  umbra  and  penumbra  of  a  general  circular  out- 
line, with  an  intensely  white  projection  into  the  N.  W.  point  of  the 
nnirgin  of  the  penumbra.  The  mean  diameter  of  the  umbra  is  6,0  JO 
miles. 
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ulAt  iiiillinro  nt  umbra  nml  poiiiinilira  Imw 
iru'R,  llu-  Oihvtiwn  uf  llu-  Ikiij.'tt  axis  U>U»s 
lias  wiiliMuil  ill  this  ttiixtlioii  4",  <>r  IT^ti 
L-sc  iliivi-tion,  iiiinMwitl  it»  brfmltli  5.".V  »r 
)  |>iMJ(i-li»ns  (if  tliu  uitiliru  twiiii'li  i-uii  W 
Mm.'  i!n>al1)-  loi.Blh,ni-,l. 
wrii's,  diuwa  tkis  si>ut  biMfted  l>y  lite  limit 

gratlation  of  kIihiIo  from  llio  lionler  of  the 
r  till'  M>imv  of  liKlit  is  lUii'  to  ilic  alu^or)^ 
ivli  iU'ii'»s;»ril.v  iKtss  IhnxiKli  ft  (;iVi«t'r  tliirk- 
i|ilit>n',  Uiall  Uklso  wliicli  vDiuilntu  fiMlu  the 

tii;;rai>1i8  rUwc-  (u  Uit<  limb  of  tlie  lUixtii.  ft 
r  d:iwii.  wiiicii  oil  jihitc  No.  II  fftu  Iw  dis- 
lio  limb  of  tlic  moon.  If  tliU  |ilu>iioini>no» 
niu)  ill  «if.i*i,rf  by  ,liffr.uli,m.  it  must  Ih> 
»H«h  it  is  dimcuU  i.i  iv.MiioiI«  Us  cxistcnro 
ctit-o  ctltft  on  small  stATs.  tuid  esi)ovially 
J  liy  Uio  nuwu. 

It  a  nmi|ili't«i  doscriiitiou  of  the  plates  ol>- 
i<l.v  ivfcr  you  to  the  ili:it;i'ai»  wliicli  I  ban* 
km  to  tlioso  iif  thu  motit  iviuBrkBbl<>  |iru1u- 
i-VH  I  hnvo  imnilHTi'tl  fruui  1   to  I'J,  t^iiiiK 

>f  Iho  sun,  bas  the  apiirarniico  of  an  oa);'^ 
all  tliD  trtiiik  of  n  tiv«  whii-h  lenii«  tonaiiU 
t>n>  tbc  laiM-  of  Ibo  jinit  iilH'nUHv  is  cut  olV  by 
iiblaiKV  to  -111  isij;!*'  on  Ibo  mio};  is  pt'rfwt. 
ilos  iiislabilily.  ami  iui]in,-sscs  oik-  with  tlio 
liiiji  whirl  of  tlanie,  Ibi'  itiivetion  of  wbi«* 
INwitioii  of  '-the  wiiijpi"  nml  tho  pTvijwtioii 
ihIv  or  in  the  Harno  tllrvction  aM  tlie  bamU 

with  caw  tlw  miccossivo  {ihotoiiraiilis  of  it, 
lit  tlw  last  iiuproitsioH  diifoivil  IVuiu  tliosi- 
ad  Ih'i<<iiiio  loii^or  and  moiv  in  a  liuc  witli 
lit  vxainiiiaiioii,  I  ruidd  uot  ivally  dot'iihi 

tiikfii  jtliu-o  (luriii);  Ibr  tiint'  of  totality. 
r.  sitio  of  llio  l<a.st>  of  tliis  obji't't  is  UG'  .!.'>'; 
inilt'is  and  tli«  spivad  of  tlio  wiujj^s  is 9'  31 ', 

SHU  wo  sec  tlio  roDiarkably  lai*;;))  and  mns- 
issliuiMtl  liko  on  allmtnissliCMd,  witli  tliu 
<ad  ix'sting  uu  tlio  )ioriiilu.>ry  of  tlio  muuiv 
iimwa,  Iowa,  just  bcfotw  tlic  aun  cinio  out, 
ai't  apiK'srauit!  of  an  allKitross  lii'.iil,  witli 
iindod  uuiss  U'two<<n  Uio  extu'niity  of  tlio 
oiiitioii-.-in};los  of  2  0"  13'  ami  :i4ri   -IC.';  its 
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length  is  15©  33',  or  115,700  miles,  and  its  greatest  height  is  75",  or  33,600 
miles. 

The  protuberance  No.  10,  hears  the  most  striking  resemblance  to  a 
caterpillar,  out  of  whose  head  issue  two  horns;  the  one  nearest  the  front 
being  the  higher  of  the  two,  and  terminated  with  a  knob  or  ball  from 
which  comes  a  broken  line  of  liglit  to  the  border  of  the  moon.  Its  mean 
position  is  287°  88'  and  it  extends  through  11  degrees  or  81,800  miles. 
Its  maximum  elevation,  which  is  at  the  head  of  **  the  caterpillar*'  is 
52",  or  23,300  miles. 

We  here  give  a  table  of  the  position-angles  and  heights  of  the  protuber- 
ances. JThose  on  the  eastern  limbs  of  the  sun,  viz:  1  to  7  inclusive,  were 
determined  from  measurements  on  the  first  plate  of  the  totality  scries, 
taken  17.1  seconds  after  second  contact;  those  on  the  western  limb  of  the 
sun  were  detei-mined  from  the  last  plate  of  totality,  taken  50  seconds  ber 
fore  third  contact. 

The  angles  of  position  of  prominences,  1  to  7  inclusive,  should  be 
diminisJted  32/5,  to  make  them  correspond  to  the  positions  they  had  on 
the  first  plate  of  totality;  for  reasons  which  are  given  in  my  official 
report. 

Table  of  tJie  position-angles  and  Imghts  of  the  Prominences. 

No.  Prominence.  Position-angles.  Height. 

1  55°    9' to    57°  59' 22" 

2  60°  14'  to    72*  21' 22" 

3  87o  15' 75" 

4  (base  of)...     90°  25' to    98°    4'  82" 

4  (tip  of  N.  wing) 90°  39', 

4  (tip  of  S.  wing)  100°  10'' 

5 101°  23'  to  118°  30' 136"  (nebulous  cloud.; 

0 146°  25'  to  149°  3n'  45" 

7 156°  46'  to  36P  59'  37" 

8 230°  13'  to  245°  46' 75" 

9  273°  27' 

10  .'. 282o  13'  to  293°  12'  53" 

n   315°  54'  to  321°  12'  44" 

12 342°    7'  .to  343°  58'  15" 

Observations  on  the  application  of  photography  to  the  determination  of  the 
times  of  contacts  during  the  transit  of  Venus  in  1874  and  1882. 

We  here  venture  a  few  remarks,  showing  the  peculiar  value  of  photo- 
graphy in  the  observations  of  the  transits  of  Venus. 

It  has  been  shown  that  the  sun's  image  was  photographed  on  the 
camera  plate  with  an  exposure  of  only  ^Joth  of  a  second;  and  the  dura- 
tion of  exposure  for  any  other  instrument  can  be  determined  with  as 
great  precision  by  the  method  which  I  employed. 

The  instant  the  mechanical  movement  exposes  the  plate,  it  also  records 
the  time  of  that  exposure  on  a  chronograph  connected  with  a  break-cir- 
cuit clock,  and  thus  we  have  an  accurately  delineated  ^^w/'e  of  the  transit 
A.  P.  s. — VOL.  XI — 2a 
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corresponding  to  a  HfM  marked  on  tl)e  faoe  of  the  clock  employed;  and 
this  correspondence  of  figure  and  time  is  unaffected  with  personal  equa- 
tion either  of  sight  or  of  hoaring.  Now  if  the  error  and  rate  of  the 
clock  can  be  entirely  f^:eed  from  the  personal  equation  of  the  observer 
who  determined  them,  and  if  Uie  longitude  of  tlie  station  be  found  by 
tlie  coincidences  of  the  beats  of  a  sidereal  clock  w^ith  tliose  of  a  break- 
circuit  mean  solar  clock  placed  at  tlie  observatory  of  tlie  first  meridian, 
we  have  the  most  accurate  means  of  obtsining  tlie  abioluU  times  of  cou- 
tiicts  at  the  station  of  observation. 

Thus  we  see  how  applicable  will  be  photography  to  these  observations* 
for  tlie  data  of  the  solar  parallax  w^ill  be  given  eitlier  by  olts^ving  lA^t 
abtotuU  UfM  of  the  ingress  or  of  the  egress  (which  method  is  alone  of 
value  in  the  transit  of  1874\  or  by  determining  the  duration  of  the  tran- 
sit of  Venus  over  tlie  solar  disc.  The  photograplis  are  pentytfutnt  phe- 
nomena on  which  we  can  rej^eat  our  measures  at  leisui^  w*itli  every  a}>- 
plianoe  of  precision,  while  it  is  impossible  to  attain  a  similar  degree  with 
eye  and  ear,  fh>m  tlie  dttiiculty  of  micrometically  measuring  at  apr^riW 
instant  the  distance  of  Venus  A  cm  the  t(un*s  limb,  and  fh>m  the  (ivcord- 
id)  distortions  of  Venus  at  contacts. 

It  will  also  be  of  git>at  value  to  have  a  photographic  record  of  tho 
appearance  of  Venus  at  the  contacts,  for,  if  the  disc  of  tlie  planet  then 
sliould  apiiear  on  tlie  plate  to  depart  from  a  circle  and  have  attachments 
to  the  sun^s  limb,  these  distortions  cmi  be  measuretl  and  alloweil  for. 

An  idea  may  be  formed  of  the  appai>ent  site  of  Venus  during  its  tran- 
sit of  the  sun^s  disc  from  the  fiwt  that  the  umbra  of  the  solar  spot  iu 
the  south-west  quadmnt  is  15''  in  diameter,  and  that  Venus  at  transit 
will  subtend  an  angle  of  about  70'';  so  that  the  planet  would  appear  on 
the  plate  as  a  disc  4}  times  the  diameter  of  this  spot,  or,  as  a  disc  of  .107 
inch  diameter  on  an  image  of  the  sun  of  8  inches  iu  diameter. 

The  negatives  of  these  photographs  I  find  fhnu  trial  will  stand  a  mag- 
nifying {x>wer  of  50  under  the  micmmeter,  and  as  1''  of  arc  will  equal 
.Joth  inch  on  a  solar  image  of  3  inches  diameter,  we  can,  witli  the  above 
mentioned  )M>wer,  divide  a  second  into  ten  i>arts.  This  supposes,  how- 
ever, that  the  bisection  by  the  micix>meter  tliread  is  on  a  perfectly  well 
defined  point,  and  this  does  not  exist  in  the  outlines  of  any  photograph, 
and  es]HH*ial1y  is  the  limb  of  the  sun  indistinct  on  account  of  its  shading, 
and  of  the  manner  in  which  the  silver  is  dejiosited  in  tlie  collodion  film. 

From  actual  experience  in  measurements  under  the  micrometer,  I  find 
tliat  we  cannot,  as  yet,  1io|h>  to  make  a  bisei'tion  on  the  sun's  limb  closer 
than  I  of  a  second.  Chi  the  lioundary  of  the  umbra  of  a  well  defined 
solar  spot^  we  can  rea\d  to  j  of  a  second,  and  from  this  I  should  think  tlio 
•j^  of  a  second  might  proliably  be  attained  as  tlie  limit  in  a  leading  on  tlie 
imb  of  the  image  of  Venus. 

But  with  measures  as  close  as  these,  and  tlic  tables  of  Venus  brought 
to  tlie  accuracy  which  existing  unreduoed  observations  can  give,  we  may 
reasonably  hope  for  a  determination  of  the  solar  parallax  comporting 
with  tlie  most  exact  astronomical  measures  of  this  century. 

The  Lehigh  Vmtenity,  Ai.,  Vh  September,  1860. 
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Stated  Meeting^  Oct.  15,  1869. 

« 

Present,  eleven  members. 


Prof.  Cresson  in  the  Chair. 


y 


A  letter  from  Prof.  Newton  of  Yale  College,  to  the  Secre- 
tary, in  behalf  of  M.  St.  Claire  Deville,  Director  of  the  New 
Observatory  at  Paris,  requesting  exchanges,  and  announcing 
the  transmission  of  the  jBulletin  of  the  Observatory,  was 
read,  and,  on  motion,  the  Observatory  was  ordered  to  be 
placed  on  the  list  of  correspondents  to  receive  the  Proceedings. 

Letters  acknowledging  the  receipt  of  Transactions,  Vol. 
XIII.,  Part  8,  and  Proceedings  No.  81  were  received  from 
the  Peabody  Institute  at  Baltimore,  and  the  New  York  Ly- 
ceum of  Natural  History. 

Donations  for  the  Librarv  were  received  from  Prof.  Zante- 
deschi,  the  Essex  Institute,  the  Boston  S.  N.  H.,  the  American 
Academy  of  Arts  and  Sciences,  Mr.  E.  M.  Stone,  of  Provi- 
dence, the  New  York  Lyceum,  the  Philadelphia  Academy  of 
Natural  Sciences  and  Medical  Journal,  and  the  State  Depart- 
ment and  Coast  Survey  Bureau  at  Washington. 

The  Cpmmittee  to  which  was  referred  the  Memoir  of  Dr. 
B;:inton,  entitled  the  '*Arowack  Language  of  Guiana,"  &c., 
reported  in  favor  of  its  publication  in  the  Transactions  ;  and 
on  motion  of  Mr.  Fraley  it  was  so  ordered. 

Prof.  Cresson  laid  before  the  Society  a  profile  of  the  eleva- 
tions attained  by  the  recent  flood  in  the  Schuylkill  river,  for 
a  distance  of  34,200  feet  above  the  dam  at  Fairmount,  and 
from  the  dam  to  Chestnut  street  Bridge,  with   a  table  pf 
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heights  reached  by  the  floods  of  previous  years.  He  ascribed 
the  extra  elevations,  at  certain  points  along  the  profile  sec- 
tion, to  the  obstruction  which  a  narrowing  of  the  water  bsisin, 
or  a  change  in  its  direction,  should  produce.  Instead  of  the 
usual  ditVerence  of  1.8  foot,  between  tlie  levels  of  the  surfiico 
of  the  water,  at  the  head  and  at  the  foot  of  Fairmount  pool, 
there  occurred  a  ditVerence  of  20  feet,  at  the  height  of  the 
flood.  Oscillations  in  the  flooddcvcl,  averai^ins:  six  minutes 
in  duration,  wei'c  observed  on  tlve  shon^s,  and  in  the  forebay, 
near  the  dam,  the  greatest  of  wliich  was  about  18  inches  in 
vertical  extent.  The  maximum  velocity  of  the  water  was 
about  nine  miles  an  hour  where  it  passed  over  the  dam. 


JMght  of  Waiter  abt»rf. 

1823IcetlooclofFeb.  21 

1830  . . 

Jan.  2(> 

1840 

Feb.  10 

1841 

Jan.    7 

1846 

Marcl)4 

1850  Siiminer 

July  19 

1S50  Autumn 

Sop.    S 

1857 

1809 

Oct.    4 

}Va(er  irorAvi 
0.08 

Ouat/f, 

Citjf  Datufn, 
...  13.17  feet. 

10.17 
7.  0 

. . .  14.25 
...  11.00 

8.  0 
7,  1 

. . .  12.00 
...  11.17 

8.  0 
10,02 

. . .  12.00 
...  15.01 

7.  0 

...  11,00 

11.04 

...  ir).73 

t.: 


Nominations  for  membership  were  read  and  balloted  for. 

On  motion,  the  New  Bedford  Public  Librarv  was  ordereil 
to  bo  placed  on  the  list  of  correspondents  to  receive  the  Pro- 
ceedings from  the  beginning. 

The  ballot-boxes  were  then  examinetl  by  the  presiding  offi- 
cer, and  the  following  persons  declared  duly  elected  members 
of  the  Society : 

Miss  Maria  Mitchell,  of  A^assar  College,  N.  Y. 

Mrs.  Mary  Somerville,  of  England,  now  of  Naples. 

Mrs*  Elizabeth  Agassiz,  of  Cambridge,  Muss. 

Charles  Darwin,  of  England. 

George  Rawlinson,  of  England. 

Louis  Gruner,  Ecole  des  Mines,  Paris. 

Carl  Vogt,  of  Geneva. 

Carl  T.  E.  Von  Siebold,  of  Munich. 

Carl  Fr.  Naumaun,  of  Lcipsig. 
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Ferdinand  Von  Hochstetter,  of  Vienna. 

George  Von  Frauenfeld,  of  Vienna. 

Philip  T.  Tyson,  of  Baltimore. 

Edward  Hopper,  of  Philadelphia. 

Charles  Bullock,  of  Philadelphia. 

Alfred  M.  Mayer,  of  South  Bethlehem,  Pa. 

George  W.  Anderson,  of  West  Haverford,  Pa, 

And  the  Society  was  adjourned. 


Stated  Meeting^  Nov,  5, 1869. 
Present,  fifteen  members. 

Mr.  Fraley,  Vice-President,  in  the  Chair. 


Mr.  Edward  Hopper  was  introduced  to  the  presiding  officer 
and  took  his  seat. 

Letters  accepting  membership  were  received  from  Miss 
Maria  Mitchell,  dated  Vassar  College,  Pokeepsie,  Oct.  22d, 
Mrs.  Agassiz,  dated  Cambridge,  Nov.  1,  and  Prof.  Alfred  M. 
Mayer,  dated  Lehigh  University,  S.  Bethlehem,  Oct.  26, 1869. 

Letters  of  Envoi  were  received  from  the  Academies  at 
Vienna,  Gottingen,  Stockholm,  the  Eoyal  Society,  and  the 
Manchester  Literary  and  Philosophical  Society. 

Donations  for  the  Library  were  received  from  the  Acade 
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lines  at  Stockholm,   St.  Petersburg,  Copenhagen,  and  Phila- 
delphia ;  the  Swieties  at  Riga,  Moscow,  Bamberg,  Frankfort 
I  am  Main,  Mancliester,  Quebec,  and  Montreal ;  the  Geographi- 

cal and  Geological  Societies  of  Vienna,  the  OWervatory  at 
Guttingen,  Prof.  Riitimcver  at  Basil,  the  Observatory  of 
Montsauris,  the  Anthropological  Society  and  School  of  Mines, 
at  Paris,  the  Royal  Society,  and  Meteorological  Committee, 
R.  Gcografihical,  Zoological  and  Asiatic  Sixuoties  at  Ijondon, 
the  R.  GiH>losrical  Society  at  Dublin,  the  Franklin  Institute, 
Prof.  Kirkwood,  and  the  Cornell  Library  at  Ithaca,  N.  Y. 

A  C\>mmunication  for  Public^ition  in  the  Proceedings  of 
the  SiHMctv  wius  rcceiveil  from  Dr.  Ilavden,  entitKnl  Field 
Notes  on  the  Geology  of  Colorado  and  New  Mexico,  b}'  F. 
y.  Hay  den,  U.  S.  Geologist. 

On  motion,  permission  was  granted  to  Mr.  George  Harding 
to  have  a  photographic  coj\v  inaile  of  the  S<.Kuety*8  engraved 
likeness  of  Chief  Justice  Marshall. 

Mr.  Price,  j\s  Chairman  of  the  Michaux  Legacy  Committee, 
rei>ortcd  that  the  Siwiety  was  now  in  jx)ssession  of  the  docu- 
ments sent  by  M.  Carlier,  and  moved  the  following  ivsolution, 
which  was  adopteil ; 

RK80LVED,  That  the  thanks  of  the  American  PhUosophical  Society 
arc  due  and  are  hereby  cordially  tendered  to  M.  Auj^uste  Carlier,  for  his 
devoted  attention  to  and  successful  accomplishment  of  tlie  establi^lunent 
of  the  chum  of  the  society  for  the  legacy  given  by  the  will  of  the  lato 
Audi\^  Francois  Michaux  for  its  use,  tuid  that  tlie  ofHcera  of  the  si>ciety 
lie  niHinestcd  to  transmit  a  copy  of  this  resolution  to  him,  in  testimony  of 
their  grateful  appreciation  of  his  disintei'csted  services  in  the  matter  of 
said  claim. 

A  paper  entitleil   Second  Addition  to  the  History  of  the 
Fishes  of  the  Cretacinnis  of  the  Unittnl  States,  by  Ed.  D.  Cope, 
I  was  pivsented  and  its  reading  postponed.     (See  page  240.) 

And  the  Society  was  adjourned. 


« 
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Stated  Meeting,  Nov,  19th,  1869. 


Present,  fourteen  members. 


Mr.  Cresson,  Vice-President,  in  the  Chair. 


A  letter,  dated  Paris,  Oct.  2oth,  1869,  was  read  from  M. 
Carlier,  informing  the  Society  officially  of  the  termination  of 
his  duties  as  agent  for  the  Society  in  the  matter  of  the  Michaux 
Legacy. 

Circular  letters  were  read,  dated  Nov.  1,  1869,  from  Mr. 
Axel  Erdmann,  chief  of  the  Geological  Survey  of  Sweden, 
announcing  the  transmission  of  charts  and  pamphlet  descrip- 
tions of  the  Survey,  and  requesting  exchanges. 

Donations  for  the  Library  were  received  from  the  Swedish 
Survey,  the  Geographical  Society  of  Paris,  the  London  Astro- 
nomical Society,-  the  Boston  Society  of  Natural  History,  Yale 
College,  Dr.  Newberry,  the  New  Jersey  Historical  Society,  the 
General  Superintendent  of  Freedraen  Schools  at  Washington, 
and  Dr.  J.  W.  Hoyt  of  Wisconsin. 

A  communication  was  read  entitled  "  On  Comets  and  Mete- 
ors, by  Daniel  Kirkwood,  LL.  D.,  Professor  in  Indiana  Uni- 
versity."    (See  page  215.) 

A  communication  was  read  by  Judge  Lowrie,  entitled  a 
search  for  a  "  Normal  Cause  of  the  Recession  of  Cosmical 
Nodes."    (See  page  220.) 

Dr.  G.  B.  Wood  exhibited  a  number  of  Indian  relics,  disinter- 
red from  a  bed  of  sand  in  the  neighborhood  of  his  residence  in 
Southern  New  Jersey,  consisting  of  portions  of  the  skull  and 
leg  bones  of  a  man,  who  had  been  buried  in  a  sitting  posture, 
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with  tlic  fiioe  towards  tlic  East ;  and  a  finely  wrought  celt,  or 
hatoliot  to  be  held  in  the  hand,  and  a  llaked  spear-head,  burieil 
with  the  eorpse.  The  bones  were  not  tossili/AKl ;  but  their  ean- 
eellated  tissues  were  tilled  with  line  sand,  and  their  age  ap- 
j>eart.\l  very  eonsiderable  when  a  eoniparison  was  instituted 
wit^i  thosi^  of  the  skeleton  of  a  white  man,  buried  in  the  same 
neighborhood,  about  a  eentury  agt).  There  weiv  also  obtained, 
I'roni  that  neigh borhoinl,  rubbv^nl  and  furrowed  hammer-heads, 
a  large  and  well  formed  pestle,  other  imj)lement8  apparently 
made  out  of  Delaware  pebbles,  and  a  large  quern,  or  mill-stone, 
of  roek  brought  also  from  a  distanee.  A  ridge,  eomposed 
chiefly  of  oyster-vshells,  near  by,  is  poj^ularly  aeeounttxl  for  by 
supposing  it  to  have  been  fornuHl  of  the  refuse  of  the  food  of 
the  alH>rigines.  Dr.  II.  C.  Wood  explained  it  as  an  out-crop 
of  a  shell-beil  of  Kocone  Tertiary  age.  This  is  the  more  in- 
teresting, as  the  Tertiaries  of  New  Jersey  have  been  supposed 
to  belong  exclusivelv  to  the  Miocene  aue. 

Dr.  II.  C.  AVoixl  communicated  to  the  Society  some  recent 
exjK'riments  which  he  had  made  with  Veratria^  at\er  which  he 
cou'^idered  it  provi.Hl,  that  purgation  was  connected  especially 
with  the  action  of  the  pneumo-gastric  nerve-system. 

The  minutes  of  the  Board  of  Ollicers  and  Members  in  Coun- 
cil were  read. 

Dr.  Carson  describeil  the  character  of  the  Memoir  upon  the 
Physiological  Qualities  of  American  Hemp,  and  the  re;usons  in- 
tluencing  the  Board  to  recommend  it,  not  ft>r  the  Magellanic, 
but  for  an  extra  premium,  in  accordance  with  the  action  of  the 
Society,  of  date  Feb.  12,  ISlU ;  whereu})on,  on  the  motion  of 
Mr.  Vraley,  it  was 

Hksolvkd.  That  an  appi-opriation  of  one  huntlit><l  dollai^a  bo  niado  fwni 
the  income  of  the  MajjeUanic  Fund,  for  tlio  payment  of  the  saidpromium, 
and  that  said  sum  be  transmitted  to  the  author  of  the  essay,  >wth  a  suit- 
able oertilloate  en};iH>ssed  on  parchment,  of  tlio  awaixi  of  said  pi'cmium* 
said  certilicato  to  bo  under  tho  Seal  of  tho  Society,  and  to  i)0  attested  by 
the  signature  of  tho  officei-s  thereof. 

Kksolved  :   Tlmt  said  essay  bo  published  in  the  piXKcedings.  (P.  296.^ 

New  nominations  Nos.  04»S  to  048  were  road. 


t. 
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ON  COMETS  AND  METEORS. 


By  Daniel  Kirk  wood,  LL.  D.,  Professor  in  Indiana  University. 


Bead  before  iJie  American  PhiloBopMcal  Society^  Nov,  19,  1869. 


The  comets  which  passed  their  perihelia  in  August,  1862,  and  January, 
1866,  will  ever  be  memorable  in  the  annals  of  science,  as  having  led  to  the 
discovery  of  the  intimate  relationship  between  comets  and  meteors. 
These  various  bodies  found  revolving  about  the  sun  in  very  eccentric 
orbits  may  all  be  regarded  as  similar  in  their  nature  and  ongin,  differing 
mainly  in  the  accidents  of  magnitude  and  density.  The  recent  researches, 
moreover,  of  Hoek,  Leverrier  and  Schiaparelli,  have  led  to  the  conclusion 
that  such  objects  exist  in  great  numbers  in  the  interstellar  spaces  ;  that 
in  consequence  of  the  sun^s  progressive  motion  they  are  sometimes 
drawn  towards  the  centre  of  our  system  ;  and  that  if  undisturbed  by  any 
of  the  large  planets  they  again  pass  ofl'  in  parabolas  or  hyperbolas. 
"When,  however,  as  must  sometimes  be  the  case,  they  approach  near 
Jupiter,  Saturn,  Uranus  or  Neptune,  their  orbits  may  be  transformed 
into  ellipses.  Such,  doubtless,  has  been  the  origin  of  the  periodicity  of 
the  August  and  November  meteors,  as  well  as  of  numerous  comets. 

In  the  present  paper  it  is  proposed  to  consider  the  probable  con- 
sequences of  the  sun's  motion  through  regions  of  space  in  which 
cosmical  matter  is  widely  diffused  ;  to  compare  these  theoretical  de- 
ductions with  the  observed  phenomena  of  comets,  £erolites  and  falling 
stars ;  and  thus,  if  possible,  explain  a  variety  of  facts  in  regard  to  those 
bodies,  which  have  hitherto  received  no  satisfactory  explanation. 

1.  As  comets  now  moving  in  elliptic  orbits  owe  their  periodicity  to  the 
disturbing  action  of  the  major  planets,  and  as  this  planetary  influence  is 
sometimes  sufficient,  especially  in  the  case  of  Jupiter  and  Saturn,  to 
change  the  direction  of  cometary  motion,  the  great  majority  of  periodic 
comets  should  move  in  the  same  direction  with  the  planets.  Now,  of  the 
comets  known  to  be  elliptical  ,70  per  cent,  have  direct  motion.  In  this 
respect,  therefore,  theory  and  observation  are  in  striking  harmony. 

2.  AVhen  the  i*elative  positions  of  a  comet  and  the  disturbing  planet 
are  such  as  to  give  the  transformed  orbit  of  the  former  a  small  perihelion 
distance,  the  comet  must  return  to  the  point  at  which  it  received  its 
greatest  perturbation ;  in  other  words,  to  the  orbit  of  the  planet.  The 
apholia  of  the  comets  of  short  period  ought  therefore  to  be  found,  for  the 
most  part,  in  ilie  vicinity  of  tfie  orbits  of  the  major  planets.  The  actual 
distances  of  these  aphelia  are  as  follows  : 
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I.     CoiMf  Khim  ApMioH  I)M'ii»-f»  art  -\V.ii7y  K./.i.iI  lo  3.30,  l^f  Rudiu* 


I.  KiH-ki-s  4.m)           7.  ITOKi  II.               .V4T 

9.  18IB1V.  4.8)            8.   18)»III.              &.Xi        I 

3.  n.'Vioii'»  n.»i        «.  iii»r»cir«        .nu 

4.  Piiiott's  (1743)  n,3S  10.  IVArn'sfs  i       .VTS 
•V  I8li:  11.  •.%.■■»  11.  KniVs                  ,VIK1 

fl.  i74;t  1.  .'..:ia  la.  ituui's  |     «.!» 

II.      ('■■H.f(»  «•*.>*■  Ji'Jl.''ii'»  !ii*l-iift»  ..n-  .Y.-.rr;if  /;.;".!( /.>  0.."i4,  fA.-  K>(.i«tij 


I  Jf.A.    JtMl 


I   1.  Wtst|ilinl"H{18:ialV.l      ai.lIT        4    It.' ViiV8il»»4lllV.)        a4.:« 
a.  Pons' {18131  .t:{,41         .'..  llr->rsfiis  (1847  V.l  as.07 

3.  OHk-rs"  (181,1)  lU.in       0.  lliilkj-s  :t:..il7 

The  .i.iii.ia.'nct'S  here  (...iiit.-.i  mit  {siiiiie  of  wlii.li  liftvp  U^ii  iwti.-.Hi !>>■ 
I'thrrs,!  Hpiiciir,  ttiri),  lolio  ui'i'.'ssury  riiiisniui'n.'cs  uf  the  iiioliini  iif  the 
snlnr  8>'sti>)H  thix>ii};li  b|'Hii'ii  oi'ru]tli>il  1>)- niclcoiii-  uchiiln,'.  U.'iirc  ll.o 
otist-TVPil  fiii-ts  tvcoivo  ai)  obvk^tii  (■xplnnntUm. 

Ill  ivKnitl  to  cooH'ts  of  \ong  iH-riinl  wo  Imvo  i>nly  to  Tctunrk  that,  f.ir  any 
Ihiti);  wo  know  ti>  tkv  i-ontniry.  tlioro  iiiHy  tv  fnuM-s  or  iH'iturlMtiou  tar 
pxli'rior  to  tho  orbit  of  N.>|itnuo. 

3.  Front  what  we  ohsforvo  in  regatil  to  the  Uirgfr  iKxIiox  of  tho  uiiivprw 
— n  ehiRterinx  Ivmleney  l«in{t  everywheif  niijNircnt. — it  «*iiis  hi^lily 
improlwhle  tlinl  r<'iHrt(V  anil  luftfitrif  mntler  sh.nik)  U-  uniromily  iliittis.'.l 
tliTOii};h  Hpitro.  We  wtmM  oxjicet,  on  tlw  wntrary,  to  liiut  it  (mIW.-W.I  in 
nisiniral  i'loiti)»,  siiuilur  to  the  vixihte  iidniliv.  Now,  this,  in  fact.  Is  pre- 
cisely wliiit  itr.s  1  oen  ol  »;.'n'ed  in  ic^nl  hoth  to  eaniets  luul  luctvors.     In 
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150  years,  from  IGOO  to  1750,  16  comets  were  visible  to  the  naked  eye  ;♦ 
of  which  8  appeared  in  the  25  years  from  1664  to  1689.  Again,  during 
60  years,  from  17o0  to  1810,  only  5  comets  were  visible  to  the  naked  eye, 
while  in  the  next  50  years  there  were  double  that  number.  The  probable 
cause  of  such  variations  is  sufSciently  obvious.  As  the  sun  in  his  pro- 
progressive  motion  approaches  a  cometary  group,  the  latter  must,  by 
reason  of  his  attraction,  move  toward  tlie  centre  of  our  system,  the  nearer 
members  with  greater  velocity  than  the  more  remote.  Those  of  the  same 
cluster  would  enter  the  solar  domain  at  periods  not  very  distant  from  each 
other ;  the  forms  of  their  orbits  depending  upon  their  original  relative 
positions  with  reference  to  the  sun^s  course,  and  also  on  planetary  per- 
turbation. It  is  evident  also  that  the  passage  of  the  solar  system  through 
a  region  of  space  comparatively  destitute  of  cometic  clusters  would  be 
indicated  by  a  corresponding  paucity  of  comets.  By  the  examination, 
moreover,  of  any  complete  table  of  falling  stars  we  shall  find  a  still  more 
marked  variation  in  the  frequency  of  meteoric  showers. 

Previous  to  1838,  the  periodicity  of  sliooting  stars  had  not  been  sus- 
pected. Hence  the  showera  seen  up  to  that  date  were  observed  acci- 
dentally. Since  the  great  display  of  that  year,  however,  they  have  been 
regularly  looked  for,  especially  at  tlie  November  and  August  epochs. 
Consequently  the  numbers  recently  observed  cannot  properly  .be  com- 
pared with  those  of  former  periods.  Now,  according  to  the  Catalogue  of 
Quetelot,  244  meteoric  showers  were  observed  from  the  Christian  era  to 
1833.     These  were  distributed  as  follows : 


Ceniuriea. 

.Vo.  nf 
Showers. 

Centuries. 

No.  of 
Showers. 

Oto  100 

5 

1000  to  1100 

22 

100  to  200 

0 

1100  to  1200 

12 

TOO  to  300 

8 

1200  to  1300 

8 

800  to  400 

1 

1300  to  1400 

4 

400  to  ROO 

1 

1400  to  1500 

4 

500  to  600 

20 

1500  to  1600 

7 

600  to  700 

1 

1600  to  1700 

7 

700  to  800 

14 

1700  to  1800 

24 

800  to  900 

37 

1800  to  1833 

48 

900  to  1000 

31 

A  remarkable  secular  variation  in  the  number  of  sliowers  is  obvious 
from  the  foregoing  table.  During  the  5  centuries  from  700  to  1200,  116 
displays  are  recorded  ;  while  in  the  5  succeeding,  from  1200  to  1700,  the 
number  is  only  25.  It  will  also  be  observed  that  another  period  of  abun- 
dance commenced  with  the  18th  century.  A  catalogue  of  meteoric  stone- 
falls  indicates  also  a  cori'esponding  increase  in  the  number  of  aerolites, 
which  cannot  be  wholly  accounted  for  by  the  increased  number  of  ob- 
servers. Now,  there  are  two  obvious  methods  by  which  these  variations 
may  be  explained.     Either  (1)  the  orbits  of  the  meteoric  rings  which 


.   *See  Hum bohU'B  Cosmos,  vol.  lY.  p.  ASS,   The  writer  called  attention  to  this  variation  as  long 
since  as  1861. 
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intersoct  th?  earth* s  patli  wore  so  chanf^  by  perturbation  towards  the 
close  of  the  12th  century  as  to  prevent  the  appulse  of  the  meteoric  groups 
with  the  eaiih*s  atmosphere :  or,  i^S^  the  nebulous  matter  is  very  unequally 
diiftised  through  the  sidereal  sixices.  That  the  former  has  not  been  the 
principal  cause  is  rendered  extremely  probable  by  the  fact  that  Uie  num- 
2  tier  of  epochs  of  periodical  showers  was  no  greater  during  the  cycle  of 

abundance  than  in  that  of  paucity.  We  conclude,  therefore,  tliat  during 
the  interval  from  700  to  1200  the  solar  system  was  passing  through,  or 
near,  a  meteoric  cloud  of  very  great  extent ;  that  from  1200  to  1700  it  was 
traversing  a  region  comparatively  destitute  of  such  matter;  and  that 
about  the  commencement  of  the  18th  century  it  again  eutei>ed  a  similar 
nebula  of  unknown  extent. 

•  The  fact  that  the  August  meteors,  which  have  l>een  so  often  subse- 
quently observed,  were  Jir$t  noticed  in  811,  wndew  it  pn^bable  that  tlie 
cluster  was  introduced  into  the  planetary  system  not  long  pi'evious  to  the 
year  800.  It  may  be  alsi>  worthy  of  I'emark  that  the  elements  of  the  comet 
of  770  A.  D.,  are  not  very  dlffei'ent  from  those  of  the  August  meteors 
and  the  8d  comet  of  1862.* 

Adopting  Struve^s  estimate  of  the  sun's  orbital  \*elocity,  we  find  the 
diameter  of  the  nebula  traversed  in  500  years  to  lie  14  times  that  of 
Neptune*s  orbit. 

It  is  remarkable  that  with  tlie  exception  of  Mars  the  perihelia  of  the 
orbits  of  all  tlie  principal  planets  fall  in  the  same  semi-ciri'le  of  km- 
gitude — a  fact  which  can  hardly  l>e  reg;^nKHi  as  accidental.     Now,  if  tlie 

*  orbits  were  orginally  circular,  the  motion  of  the  solar  ^'stern  through  a 

nebulous  mass  not  of  uniform  density  would  have  the  obvious  efteot  of 
compelling  tlie  planets  to  deviate  fmm  tJieir  primitive  oi^>its  and  moxn?  hi 
ellipses  of  various  eccentricities.     It  is  easy  to  percoiN-e,  moreo\*er,  that 

!  the  original  perihelion  pi>int«  of  all  the  orbits  would  be  on  that  side  of 

the  system  which  had  pa^iisetl  through  the  raivr  itortion  of  the  nebulous 
mass.  "NVe  have  thus  a  iwssible  cause  of  the  eccentricity  of  the  planetary 
orbits,  as  well  as  of  the  observed  distribution  of  their  |HMihelia.f 

4.  The  )>articles  of  a  comet  io  mass,  lieing  at  unet]ual  disttuices  fkx>m 

the  sun,  will  tend  to  mo\^  at  diffeivnt  rates  and  in  somewhat  dit¥eit>nt 

orbits.    This  tendency  will  gnulually  overcome  the  feeble  attractive  force 

,  between  the  particles  tliemselves.     The  nn>st  distant  p.irts  will  thus 

become  separated  from  the  nucleus,  and  nu>ve  in  independent  orbits. 

The  motion  of  such  meteoric  matter  will  l)e  in  the  same  piano  witli  that 

•  of  the  parent  comet ;  the  orbit  of  the  former,  however,  being  generally 

«  •  exterior  to  that  of  the  latter.    The  connection  recently  discovered  be- 

I   *  **  tween  comets  and  meteors,  and  es)K'cially  tlie  fact  tliat  the  period  of  tlie 


r 


*  The  tnterval  b^tw^n  th«  perihelion  pusAxuie  of  770  und  that  of  1S<>2  t«  equal  to  9  pertodt  of  ISl.Slll 
year*.  OppoUer*«  determination  of  the  perUnt  of  1S(\3  III.  U  )3l.}  years.  HIml  remarks  that  the 
elements  of  the  comet  of  770  are  *'  rather  uncertain,**  but  S4ty«  "  that  the  iteneral  character  of  the 
orhtt  l«  decltled.**     It  may  be  worthy  of  remark  that  a  great  meteoric  shower,  the  exact  dAt*  of 

\   '  which  has  not  been  preserved,  occurred  tn  770. 

*      \  t  Tills  sussestlon  Is  due  to  K.  A.  Proctor,  F.  R.  A.  S..  the  distinguished  author  of  *' Saturn  and  Its 

System.** 

'  •   t 

i  . 

II  : 


I 


r 


1869.} 


219 


[Kirk  wood. 


November  group  is  somewhat  greater  than  that  of  the  comet  of  1866,  are 
in  striking  harmony  with  the  views  here  presented. 

5.  Owing  to  this  loss  of  matter,  periodic  comets  must  become  less 
brilliant,  other  things  being  equal,  at  each  successive  return; — a  .fact 
obsei*ved  in  regard  to  the  comets  of  Halley  and  Biela. 

6.  The  line  of  apsides  of  a  large  proportion  of  comets  will  be  approxi- 
mately coincident  with  the  solar  orbit.  The  point  towards  which  the  sun 
is  moving  is  in  longitude  about  260^.  The  quadrants  bisected  by  this 
point  and  that  directly  opposite  extend  from  215°  to  805°,  and  from  35° 
to  125°.  The  number  of  cometary  perihelia  found  in  these  quadrants  up 
to  July,  1868,  (periodic  comets  being  counted  but  once)  was  159,  or  62  per 
cent. ;  in  the  other  two  quadrants,  98,  or  38  per  cent. 

This  tendency  of  the  perihelia  to  crowd  together  in  two  opposite 
regions  has  been  noticed  by  different  writers. 

7.  Comets  whose  positions  before  entering  our  system  were  very  remote 
from  the  solar  orbit  must  have  overtaken  the  sun  in  its  progressive  mo- 
tion; hence  their  perihelia  must  fall  for  the  most  part,  in  the  vicinity  of 
the  point  towards  which  the  sun  is  moving;  and  they  must  in  general 
have  very  small  perihelion  distances.  Now,  what  are  the  observed  facts 
in  regard  to  the  longitudes  of  the  perihelia  of  the  comets  which  have  ap- 
proached within  tlie  least  distance  of  the  sun^s  surface  ?  But  three  have 
had  a  perihelion  distance  less  than  0.01.  All  these,  it  will  be  seen  by  the 
following  table,  have  their  perilielia  in  close  proximity  to  the  point  re- 
ferred to:  « 

I.     Comets  whose  Perilielion  Distances  are  Less  than  0.01. 


Perihelion  Passage, 

Per.  Dist. 

Long,  of  Per, 

1.  1668,  Feb.     2Sd.  137*. 

2.  1680,  Dec.     17      23 

3.  1843,  Feb.     27        9 

0.0047 

0.0062 
0.0055 

277*^       2' 
262       49 
278       39 

In  table  II.  all  but  the  last  have  their  perihelia  in  the  same  quadrant. 
II.     Comets  whose  Perilhelion  Distances  are  Greater  than  0.01  and  Less 

than  0.05. 


Perihelion  Passage. 

Per.  Dist. 

Long,  qf  Per. 

1.  1689,  Nov.     2M.    47i. 

2.  1816,  March    1        8 

3.  1826,  Nov.      18        9 

4.  1847,  March  80        6 

5.  1865,  Jan.      14        7 

0.0189 
0.0485 
0.0268 
0.0425 
0.0260 

269o      41' 
267       35 
315       31 
276         2 
141       15 

The  perihelion  of  the  first  comet  in  table  III.  is  remote  from  the 
direction  of  the  sun's  motion;  that  of  the  second  is  distant  but  14°,  and 
of  the  third,  21°. 
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III.     Com(t$  trho$f  /Vri*AWi*(»n  Di^tanefit  are  GreaUr  than  0.05  and  Le4$ 

than  O.t. 


Prrihfh'tm  PtUtai^f, 


/*^r.  i)i»f.         LoHff,  of  Pfr, 


1.  15l>;i,  July      18<l.   1«A. 

2.  17S0,  St»i>t.     80      2*i 

3.  182K  March  21      li 


O.OSOl 
O.IHMW 
0.0918 


1T(W     10' 
240       85 
230       29 


With  greater  {lerihelion  distances  the  tendency  of  the  perihelia  to  crowd 
tojj^^ther  around  the  iH>int  indicate<l  is  less  distinctly  markeil. 

8.  Few  comets  of  suiall  i^erihelion  distance  should  have  their  perihelia 
in  the  vicinity  of  longitude  80\  the  |Hnnt  opiH>site  that  towaixis  which 
the  sun  is  moving.  Accoixlingly  we  lind,  by  examining  a  table  of  com- 
etary  element.^  that  with  a  perihelion  distance  less  than  0.1,  thero  is  not 
H  single  }H«rihelion  lH>tween  3*") '  and  12o^ ;  between  0.1  and  0.3,  but  3; 
and  between  0.2  and  0.3  only  1. 

Bloominoton,  Ixdiaxa,  S^pt^mb^r  14fA,  1869. 
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A  SEARCH  FOR  A  NORMAL  CAUSE  OP  TOE  RECESSION  OP 

COSMICAL  NODES, 

Bt  Hon.  Walter  II.  Lowrib. 

EMd  bffore  th^  American  Phihuophical  iJiy>riVfy,  JVor.  19,  1869. 

The  analogy  between  the  ix?cession  of  the  nixies  of  all  the  planets  and 
satellites  of  the  si>lar  system,  including  that  of  the  earth,  called  the  pre- 
cession of  the  equinoxes,  is  so  complete  and  manifest  that  the  mind,  on 
the  discovery  of  it,  naturally  inclines  to  attribute  them  all  to  like  causes. 
These  phenomena  have  not  been  so  treatoii  hewtofoix*,  but  have  been  iv- 
gjirde<l  as  disturbances  pixnluceti  by  various  causes,  the  influence  of  which 
I  do  not  feel  entitled  to  question,  while  I  think  there  is  a  normal  causo 
which  ought  to  b©  considered. 

It  seems  to  me  to  be  a  pro|H)sition  of  axiomatic  plainness,  that,  in  any 
system  or  sub-system  of  moving  IxhUos,  all  its  iHM'iodic  motions  ought 
to  bo  presumeii  normal,  rather  than  abnormal,  that  is,  the  c:\uses  of  them 
ought  to  be  fli'st  sought  in  tlie  plan  of  the  system  it^jclf ;  and  only  when 
this  search  fails  ought  we  to  suspect  them  to  be  disturbances  caused  by 
forces  which  are  alien  to  the  system.  Thus,  all  the  innnixlic  motions  of 
the  planets  ought  to  be  piwsumed  to  dejx^nd  on  their  ix>lation  to  the  sun, 
until  the  contmry  apix>ai*s ;  and  all  tlie  ixM-ioilio  motions  of  the  s;\tellites 
ought  to  be  presumed  to  de^x^nd  ii|x>n  their  sevenU  planets. 
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Our  scientific  systems  consist  only  of  the  elements  from  which,  and  of 
the  order  by  which  wo  construct  them,  and  are,  thei'efore,  charged  with 
all  the  defects  of  our  knowledge  and  constructive  skill.  In  the  early 
stages  of  astronomy,  many  phenomena  were  treated  as  exceptional  and 
disturbing,  which  are  now  known  to  be  normal  pulsations  of  the  ms  viva 
of  the  solar  system,  because  now  this  force  is  better  comprehended.  And 
the  same  is  true  of  all  growing  sciences.  All  our  scientific  systems  are 
accustomed  to  discover  that  their  ideals  of  nature  are  often  very  unreal, 
and  that  the  perturbations,  which  they  attribute  to  nature,  belong  only 
to  themselves.  Newly  discovered  facts  or  principles  must  always  cause 
some  derangement  or  re-arrangement  of  the  old  furniture  of  the  school 
that  admits  them. 

Now  that  we  know  that  the  solar  system  is  a  part  of  a  much  grander 
system,  in  which  the  sun  itself  revolves,  we  have  a  fact  which  is,  in  many 
respects  of  great  astronomical  importance,  and  which  did  not  enter  into 
the  inductions  of  former  times  ;  and  considering  its  character,  it  is  not 
unnatural  to  suppose  that  it  is  an  essential  element  in  all  the  motions  of 
the  system.  If  this  be  so,  then  our  whole  system  of  astronomical 
dynamics  must,  to  some  extent,  open  up  to  admit  its  influence  and  to 
submit  to  such  modifications  as  it  may  require. 

This  fact  can  no  more  be  without  influence  on  the  motions  of  the  plan- 
ets, than  can  be  the  revolution  of  the  planets  on  their  satellites.  It  ne- 
cessarily made  a  great  change  in  our  knowledge  of  the  form  of  planetary 
orbits,  though  it  may  not  greatly  change  our  reasoning  about  them. 
And  yet,  what  is  the  parallax  of  a  star  worth  to  us  now,  unless  we  know 
whether  the  sun's  motion  (say  150,000,000  miles  a  year)  was  taken  into 
account,  and  whether  the  base  of  the  parallactic  angle  was  190,000,000 
+  75,000,000  miles,  or  190,000,000-75,000,000,  or  some  chord  of  inter- 
mediate length  ?  How,  without  this,  shall  we  value  any  ancient  obser- 
vation of  the  place  of  a  star,  or  the  record  of  stellar  movements  sup- 
posed to  be  made  in  the  construction  of  the  pyramids  ?  It  may  now  be 
thought  better  to  take  one,  or  ten,  or  more  years  of  the  sun's  motion 
in  the  base  of  such  an  angle. 

Such  changes  in  scientific  theories  do  not  often  make  any  serious 
changes  in  the  laws  which  obseiSration  had  discovered  as  facts,  but  rather 
account  for  them,  and  show  the  common  bond  that  unites  them  in  nature 
and  in  reason.  When  the  centre  of  cosmical  motion  was  transferred 
from  the  earth  to  the  sun,  the  laws  of  the  solar  system,  as  they  had  been 
learned  before,  were  not  annulled.  When  light  changed  its  base  from 
EMISSION  to  UKDULATiON,  the  laws  of  optics  were  not  seriously  affected. 
A  law  may  be  true  as  an  expression  of  observed  phenomena,  even  when 
its  principle  is  unknown  or  mistaken,  or  when  it  is  erroneously  supposed 
to  bo  itself  a  final  and  independent  principle. 

I  think  the  noi-mal  cause,  not  to  speak  of  disturbing  ones,  of  the  re- 
cession of  the  nodes  can  be  found  in  the  system  or  sub-system  to  which 
the  motion  belongs,  and  that  it  is  the  same  everywhere.  It  seems  to  me 
to  be  a  necessary  consequence  of  the  inclination  of  the  dependent  to  the 


!  il 


\i\ 


Lowrliv] 


OOO 


lxov,l^ 


1^ 

1 


.n 


/• 


il 


1 


t 

< 


« 


•     'l 


4 


principal  orbit,  and»  so  far  as  wo  know,  this  form  |M>rvades  the  wholo 
solar  Bvstcm. 

Trtie,  we  know  not  yet  the  diret^tion  of  the  real  orhit  of  the  sun,  and« 
therefore,  cannot  tell  how  the  other  orbits  are  inclined  to  it*  But  we 
know  that  all  the  others  have  diOerent  inclinations,  and  that>  tberefore^ 
not  more  than  one,  and  prolmbly  none,  of  them  coincides  with  the  sun^s. 
And  if  the  olwervations  of  Sir  William  llerschel  and  his  successors,  on 
the  course  of  the  sun,  are  near  the  truth,  then  it  is  pri'kX'ed  that  all  are  so 
inclined ;  and  we  do  not  mark  reivssions  on  the  sun's  orbit  iK^cause  wo 
have  not  yet  found  where  it  is.  Finding  the  law  that  rewssion  of  mxles 
always  accom])anics  their  existcm*e,  we  naturally  exjHH»t  a  like  cause  for 
all  cases,  a  cause  ^riiwinjj  out  of  like  ix'lntions  to  the  main  force  of  the 
system  or  sul>-system ;  and  therefore  we  ou^ht  to  study  how  the  central  I 
font*  oiH^rates  on  a  dcjH»ndcnt  Innly  movinj;  in  that  form, 

lA^t  us  Ih>  sure,  even  at  the  risk  at  an  nnuciM>ssjiry  pivsentntion  of  rudi- 
ments, that  we  have  a  rij;ht  ^Kksscssion  of  this  phenomenon  of  tJie  reces- 
sion of  the  niHles,  and  that  it  is  a  phenomenon  of  tlie  earth's  motion.  It 
is,  of  cimrse,  ditHcuU  for  a  iwreon  unuscil  to  the  study  of  the  motions  of 
the  si^lar  system  to  fonn  or  ix»tain  very  clear  conwptions  of  all  their 
changing  complications.  lie  will  often  Ih>  mist2%ken  in  his  f^eometry  of 
the  heavens,  and  may  seldom  ha>*e  the  pleasure  of  moix^  than  a  tiiuisient 
ci>ntldenw  in  his  coniH^ptions  alnnit  it.  (.Vxnipyiuif  »  rin'olviu|f  and  r\>tat- 
injj  iH^sition,  and  obliijeii  to  ftnd  ftxun  it  the  ci>urses  and  veliHMties  of  tiie 
shiftinji^  currents  of  the  Ci»smical  iM^ean,  and  tlx  them  by  the  Hotitinj^  land- 
marks of  the  skies,  he  will  often  get  conhiseii  mul  susiHH'^t  himself  in- 
comiH»tent. 

W*e  shall  not  need  to  go  l»eyond  the  instances  of  the  earth  and  moon  to 
pi>t  illustmtions  of  this  motion  .suHicient  to  show  its  unity  of  form  and 
unity  of  relation  to  the  wntnil  bo<ly.  It  is  involved  in  the  jjeimietrical 
cimception  of  a  ci>smicai  system,  that,  where  its  orbital  planes  diftVr  in 
inclination,  each  must  interniHle  with  all  the  others  by  a  lino  passing 
throuj^h  their  common  centiw  and  this  is  the  line  of  its  nodes.  But  if 
the  planes  always  maintained  the  same  direction  in  si>ace,  there  could  Ih> 
m>  motion  of  niHles,  and  these  cix>ss-n>atls  of  tlie  skies  would  be  less  im- 
jHirtant  and  inteivstiuj;  than  they  now  aw. 

It  is  admitte<l  that  the  axes  of  station  of  all  the  planets  and  satellites, 
except  the  earth,  aix>  llxcd  and  stable,  so  that  they  chan|je  diivction  only 
^ith  their  orbital  planes  and  not  in  them,  and  it  is  supiH>setl  that  the 
earth  alone  tilts  in  its  plane.  It  is  admitteil  also  that  all  these  planes  ex- 
cept the  eartirs  have  a  constant  warpinjj  or  tilting;  motion  westward,  and 
that  their  inxlies  tilt  trith  them,  and  this  causes  these  planes  to  cut  tluxmgh 
any  tlxed  phuie  hirther  westwartl  in  each  evolution,  and  the  lines  of  their 
imhIcs  to  reiHHle  on  any  such  pUuie,  aiul  the  ecliptic  is  taken  as  such  a 
one  ;  but  it  is  supposetl  that  a  similar  apiHNU-anw  is  pixxluced,  relatiw  to 
the  earth,  by  a  tiltin«j  of  the  earth  itself  m  its  plane,  markinl  by  its  e^pia- 
tor  on  the  ecliptic,  and  not  by  a  tilting  of  its  plane.     If  this  be  s^\  then 
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tlie  earth  has  the  same  tilt  in  the  moon's  plane  also,  and  this  would  be  a 
further  anomaly. 

Possibly  these  differences  of  statement  may  be  accounted  for  from  the 
fiict,  that,  besides  our  ignorance  of  the  sun\s  motion,  the  recession  of 
nodes  can  have  value  for  ns  only  as  the  nodes  a.i*e  stations  on  the  earth's 
orbital  plane,  and  can  be  noted  as  crossings  of  this  great  highway;  and, 
of  course,  the  ecliptic  can  bo  no  measure  of  its  own  inclination,  or  revo- 
lutions, or  recession.  Certainly  the  ecliptic  does  appear  to  have  a  tilting 
motion,  completing  a  revolution  in  25,8C8  years,  so  that  the  sun,  in  that 
time,  will  appear  to  pass  over  all  the  stars  that  arc  between  the  tropical 
circles.  And  why  should  we  treat  this  as  only  an  api)arent  motion  of  the 
earth's  orbital  plane,  while  admitting  that  it  is  real  in  all  other  cases'? 

It  may  help  us  here  if  we  take  notice  of  a  class  of  cases  wherein 
there  is  a  real  tilting  of  the  axis  of  rotation  of  a  body  i?i  its  orbital  plane. 
They  are  all  cases  where  a  body  moves  in  two  planes  at  once  ;  as  a  planet 
with  a  satellite,  having  an  inclined  orbit,  where  there  is  a  conflict  of  two 
forces,  reprci-ented  by  the  two  planes,  and  an  accommodation  between 
them.  Here  we  assume  that  the  earth,  without  the  moon,  would  have  no 
tilt  or  change  of  direction  of  its  axis  in  its  own  plane.  But  it  is  also  in  th'^ 
moon's  plane,  and  this  has  a  tilting  revolution  round  the  earth  in  10  years. 
Then  this  relation  of  the  earth  and  moon  is  analogous  to  their  connection 
by  a  lever,  representing  their  mutual  attraction  in  the  line  of  the  moon's 
nodes,  the  fulcrum  being  their  common  centre  of  gravity.  If  the  earth's 
axis  had  a  fixed  positi(m  on  this  lever,  it  would  go  with  it,  and  thus  have 
a  real  tilt  in  its  own  plane  equal  to  double  the  inclination  of  the  moon's 
plane.  But  it  is  held  by  the  greater  force  represented  by  its  own  piano 
and  its  centre,  so  that  this  tilt  is  very  small,  called  its  nutation,  having  a 
period  of  nineteen  years,  and  being  only  another  aspect  of  the  revolution 
of  the  moon's  nodes.  It  w<mld  perform  an  ellipse  round  the  ideal  polo 
of  the  heavens ;  but,  by  its  combination  with  the  greater  motion  of  the 
earth's  pole  by  the  recession  of  its  nodes,  it  becomes  a  series  of  19-year 
scollops  in  that  ellipse.  Here  is  a  case  and  a  cause  of  tilting  in  a  plane, 
which  no  doubt  exists  in  all  planets  which  have  satellites,  and  even  in  the 
Bun  itself,  and  I  think  that  no  other  such  a  case  is  known  to  astronomy. 

We  know  of  no  cosmical  caui^o  for  this  fixedness  of  axes  of  rotation  ; 
but,  without  it,  wo  could  have  no  science  of  astronomy,  no  measure  of 
time,  no  measure  of  direction  or  position  beyond  the  earth  itself;  for 
ui^on  this  depends,  directly  or  indirectly,  all  our  astronomical  measures. 
If  the  earth's  orbital  plane  tilts  and  revolves,  and  thus  changes  the  direc- 
tion of  the  earth's  axis,  it  is  witli  so  slow  a  movement  as  not  to  embarrass 
the  observations  and  calculations  of  a  human  lifetime,  and  scarcely  tho.'-'o 
of  human  history,  but  only  to  mark  those  immense  i)eriods  by  which 
eternity  is  teiraced  off  before  and  behind  us.  If  this  plane  does  thus 
revolve,  and  if  its  axis  is  inclined  to  the  axis  of  the  earth,  no  matter  what 
may  be  the  dip  of  its  tilt,  the  poles  of  the  two  axes  will  revolve  around 
each  other,  and  always  maintain  to  each  other  the  same  angle  of  incli- 
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untion,  unless  there  l)e  some  cause  that  aflVots  the  fixetluess  of  one  of 
tlienu 

^Ve  are  to  seek  the  cause  of  recession  of  mxU^s  in  a  system  so  ihui- 
Ftructed  and  so  operatinjj,  by  the  force  of  cosmical  attraction,  that  this 
very  fori'C  will  appear  to  he  the  cause,  and  that  we  may  see  its  moile  of 
ojH^ratiou,  if  it  Ih*  ivally  theiv.  To  illustrate  such  a  struct uit>,  we  may 
take  any  planet  or  s^uelUte  of  the  solar  system  ;  for  all  alike  have  this 
cosmical  foiTC  and  this  inclination  of  orbital  plane,  and  this  ivcession  of 
nmles, 

We  take  the  moon  in  its  revolution.  Ihvnuse  of  this  inclination,  one 
half  of  its  orbit  is  above  and  the  other  half  1k»1ow  the  plane  of  the  earth's 
t)rbit.  While  the  earth  is  sweeping  anmnd  in  its  givat  orbit,  it  swinjjs 
the  nuH>n  around  it,  as  uihui  an  epicycle  of  which  the  earth  is  the  ei^ntiv, 
A  proj>er  ctuuvption  of  these  two  nu>ti(ms  in  ix^lation  to  each  other  jjives 
us  the  diuvt ion  of  the  central  force  which  pixHlnces  the  nuxm^s  motion. 

It  is  never  dinvtcd  fnmi  a  ]H>int  tixed  as  the  centiv  of  the  orbit,  nor 
fixun  a  straight  line,  constituted  by  a  nuUion  of  such  a  ]>oint,  but  fwm  a 
centre  always  moving*  in  a  line  curvinjj  ca.stwanlly,  and  in  a  direction  dif- 
ferinjj  fwm  that  of  the  moon's  t>rbit  acconlin*j  tt>  thetlilVcrent  inclinations 
«if  the  enrthXand  the  nunrn's  t>rbits.  It  is  the  very  fortv  which  Innu's  the 
nu>on  ft>rwai'd  in  space,  and  yet,  by  reastui  t»f  the  form  o(  their  ctunuH^ 
tion,  it  is  always  moving;  laterally  autl  eastwanlly  out  o(  the  tvntre  of  the 
m«Hm*s  plane,  an«l  tentlinj;  als4>  to  push  forwaixl  thixnijyh  and  lK\vond  the 
plane,  and  thus  it  is  all  the  wlule  exert injj  its  foree  in  a  sort  of  twistiuff  of 
the  nuHm's  orbit  into  iH'rjH'tual  aivonunmlatiou  to  the  curve  of  the  orbit 
of  its  primary. 

The  result  of  this  is,  that  no  matter  what  may  be  the  jH^sitiim  of  the 
nuH>n\s  plane,  this  t\)ree,  always  dc)t]U'tin^  tmmx  a  rijrht  line,  innistantly 
<lniws  the  nuxm  down  or  up  thix»njjh  the  plane  t>f  the  eartl^s  orbit  soi»ner 
in  each  successive  revolntion ;  and  this  is  equivalent  to  a  west  waul  wari>- 
injr  or  tilting  motion  of  the  nunrn's  plane,  so  that  it  cuts  that  of  the  earth 
more  ami  nuux^  west  wan!  in  each  rev«>lution :  and  this  would  constitute  a 
c(uistant  rewssion  of  the  mnles,  even  if  there  were  no  other  causes  of  it : 
antl  it  ou^ht  not  tt»  Ik*  i>verl<>i>ke<l. 

If  this  is  a  correct  readinj;  of  this  foni^  and  its  tlciHMulcnt  motions, 
which  I  submit  to  those  who  may  consider  the  subject  worth  thinking; 
alnmt,  then  the  centnd  foixv  of  every  ])lanet  ojH»mtcs  in  precisely  the 
Kjime  form  on  its  satellites  where  their  orbital  planes  are  inclined,  varictl 
only  a«HHuxlinjf  to  their  tlej;iws  of  inclination.  And,  t>f  coui*se,  the  sun 
(assuming  its  nuUion  to  be  as  heretofore  stated^  oikh-jUcs  in  the  sanu>  way 
uimn  all  the  planets,  so  as  tf>  ]>nHluce  a  recession  of  their  mxles :  and  the 
phemunenon  of  recession  of  ntnlcs,  even  if  nt>t  entirely  normal,  has  a  per- 
fect Iv  nonual  canst*. 

It  follows  also,  that  wherever  we  find  a  constant  recession  of  the  n<xles 
of  a  stH'oiulary  lunly,  we  may  naturally  infer  that  its  primary  is  itstdf  re- 
volving ai'ound  some  central  btnly ;  tIion«^h  it  will  be  impossible  tosj^y  that 
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this  product  of  the  central  force  may  not  be  entirely  merged  iii  the  pro- 
duct of  some  disturbing  force. 

Dr.  Whewell  regards  the  discovery  of  the  precession  of  the  equinoxes, 
resulting  from  the  attraction  of  the  svm  and  moon  on  the  earth's  equa- 
torial protuberance,  as  a  remarkable  example  of  the  consilience  of  induc- 
tions; but  surely  this  consilience  is  more  impressive  when  we  notice 
that  that  form  of  attraction  is  enterely  singular,  not  being  known  to  exist 
in  any  other,  even  analogous,  case  ;  whereas,  the  form  here  suggested  ap- 
plies to  every  case  where  there  are  revolving  nodes  ;  that  it  presents  the 
motion  as  a  perfectly  normal  consequence  of  the  central  force  of  each 
system  or  sub-system,  operating  diiectly  upon  its  dependent  body  according 
to  the  relation  of  its  orbit ;  and  that  it  recognizes  a  physical,  along  with 
a  formal,  unity  in  the  plan  of  the  whole  system,  and  satisfies  the  second 
of  Newton's  *' Rules  of  philosophizing,"  that  "Natuml  effects  of  the 
same  kind  are  to  be  referred  to  the  same  cause,  so  far  as  can  be  done." 
The  other  theory  has  this  difficulty  to  contend  with  :  that  we  suppose  all 
planets  to  liave  equatorial  protuberances,  as  an  efiect  of  rotation  ;  and,  so 
far  as  we  know,  all  have  inclined  axes  ;  and  yet  we  do  not  attribute  to 
them  precession  of  equinoxes  and  recession  of  nodes  as  two  different 
motions.     Both  exist,  but  only  as  different  aspects  of  the  same  motion. 

But  the  views  here  presented  are  not  without  serious  difficulty  in  their 
ulterior  application.  If  the  cause  here  suggested  is  true,  then  it  seems 
natural  to  seek  some  proportion  in  time  between  the  revolutions  of  the 
nodes  and  those  of  the  central  bodies  on  which  they  depend  ;  a  proportion 
modified  by  the  differences  of  relation  in  space  and  time  in  which  the 
several  secondaries  stand  to  their  primaries.  I  do  not  discover  the  law  of 
such  a  proportion,  or  even  that  it  surely  exists.  If  it  were  discovered  it 
would  probably  be  of  use  in  seeking  the  period  and  orbit  of  the  sun's  revo- 
lution. 

So  far  as  our  knowledge  goes  at  present,  we  find  that  it  always  requires 
many  revolutions  of  a  planet  or  satellite  for  one  revolution  of  its  nodes, 
and  they  differ  very  greatly.  In  one  revolution  of  its  nodes  Mercury  re- 
volves in  its  orbit  over  500,000  times  ;  Venus,  100,000 ;  the  earth,  25,000 ; 
Mars,  27,000 ;  Jupiter,  near  7,000 ;  Saturn,  3,200  ;  and  Uranus,  428,  No 
others  revolve  in  so  short  a  time  as  those  of  the  earth.  Among  the  satel- 
lites, the  moon  revolves  230  times  for  one  revolution  of  its  nodes ;  Jupi- 
ter's 2d  satellite,  3,000;  its  3d,  7,000;  its  4th,  11,000  times. 

And  in  all  known  cases  the  central  body  revolves  more  frequently  than 
the  nodes  of  its  dependent.  Thus  the  earth  revolves  in  its  orbit  near  10 
times  for  one  revolution  of  the  moon's  nodes;  Jupiter  2^  times  for  onco 
of  the  nodes  of  its  2d  satellite,  12  times  for  its  3d,  and  45  times  for 
its  4th  satellite.  All  this  would  seem  to  indicate  a  period  for  the  sun's 
revolution  round  its  unknown  centre,  which  would  be  a  very  small  frac- 
tion of  any  estimate  of  it  that  I  have  seen,  founded  on  observations  of 
stellar  parallaxes.  I  find  no  clue  to  the  solution  of  this  apparent  anomaly; 
I  hope  some  other  inquirer  may . 
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*  ON  THE  MEDTCAL  ACTIVITY  OF  THE   HEMP  PLANT, 

*  AS  CROWN  IN  Ni>HTIl  AMEUK'A. 

I  By  Dk,   Hohatio  C  Wooi\  Ju.,  Puok.  ok  I»«>tany,  Univkumty   of 

Pknnsyi.vama;  Sk.i'UKtauy  of  tiik  Committkk  ok   TiiK  CoM.rt;K 
or  PiiYMoiANs  OF   Pnii.AnKi.riiiA  t)X  TIIK  Hhyision  ok  r.  S  PUAU- 

'  MAttll'KIA. 

I  Almo>t  fn^n  tinio  itnnunuorial  varitMts  inx^i^nnitious  of  tho  lump  i^h^nt 

I  lirtvo   Ikh'U  us<mI  ill  \\\k\\\\  tVn*  tlu*  j>nHhuMiou  of  a   jHouHar  into\io;»tio«« 

T!k»m\  fir  i\\Wi\  pn^jKinUions  havo  ;j1m»  in  uuhUiii  timos  licon  lar^iy  uscti 

*  in  nuMlitMiK\     It  lias  luvu   tlitMi^Iit  by  stuno  that    tlio   hemp    t»f    In<li;i 

is  siHM'itioaUy  lUstinot  fn>iu  tho  Kun>iH»an  plant,  Imt  thoiv  aiv  ix»allY  no 

.  HlH'fitir  <Ut!\Mvncos,  tho  forinor  lUlVorin;;  fixmi  tho  lattor  only  in  minor  p.ar- 

tio\ihus,  >noh  as  sizo,    tho   nvsnlts  of  tho  nnHlifyiuij  intU:o:uvs  of  >oil 

!  ami  olimato.     As  tho  «h*n«;  has  hooomo  an  iinpi»rtant  artiolo  t»f  oommouH\ 

nttompts  havo  Uvn  ma»lo  to  obtain  tho  mo«lioiual  prinoiplo,  a  iHHniliar 
lYsjiuiiil  IhmIv.  fnmj  plants  «;n>\vn  in  Oioat  Hritain,  by  whioh  it  has  boon 
dotonninotl  that  aItl)on«;h  tho  iv>in  <K»os  oxi>t  in  snoh  plants,  yot  it  is  in 
Ml  small  ipiantity.  that  tluy  aiv  not  availablo  for  mannfaoturin};  pnr- 
jHisos.  Tho  snnnnoi"si»f  Eni^huul  appoar  to  bo  t*>o  otHil  to  onablo  tho  lump 
tt»  olalionito  its  juvuliar  iVNin  in  any  quantity.  Tho  wt^ihl  has,  tho!vfon\ 
Invn  <loiH»n<lont  nj^on  liulia  ft»r  its  snpplios  of  thiswiihly  n^^-oil  naixH»tio, 
Tho  plants  with  whioh  tho  folbmim;  o\i>orimonts  >voix»  mado,  woiv  nustni 
in  tho  vioinity  <»f  T.o\in.Lrton,  Konlntky.  Thoy  woiv  malo]>lants  whioh  luul 
lH»on  j»it>wn  f<M*  tho  pnrpoMM»f  tort  ill.' isii;  moiHuij  fomalo  p.lants,  ami  whioh 
liavinj^^  fiiltilUtl.that  t>rtiov\  woix*  t»f  no  fiuthor  \alno  to  tho  onltivator. 
Thoy  woiv  obtaiiioil  for  mo,  by  W.  W  IlamiUttn,  Ks<p  of  Lo\in,v:ton,  to 
wln»m  my  thanks  aix>  iluo  for  tho  tionblo  taken  by  him  to  aal  my  invest i- 
jTiitioti, 

Tho  !h*st  oxjH*rin)cnt  was  as  f\»llows :  an  onmv  a!nl  a  half  of  tho  jHiwdoivil 
loaves,  woit»  tioateil  with  hot  aloohol,  although  not  to  oxhauMion.  Tho 
tinotiux'  thus  niailo  was  ovaj't>ratetl  ami  an  aloi>holio  oxtniot  obtainetl. 

*  Abont  A\  i\  M.,  Si»pt.  I^JM,  I  tiH>k  most  of  tb.is  oxtraet,  in  a  inmj^  whiv^h  a 

ilrn^j^ist  ostimatotl  to  e^mtain  fix  mi  tJO  to  ilO  strains.  No  immotliato  symj>- 
toms  woix*  pHnbuHMl,  Abont  7  1\  M.,  a  pix»rossional  oall  was  ivqiiostoil 
ami  foijTiMtiii;;  all  abont  tho  homp,  1  wont  out  ami  siiw  my  jKitient, 
AVhilst  writinj;:  tho  pioseription,  I  booamo  iHM"feetl\  oblivions  to  snnxmnd- 
inj»  objoets  but  went  on  wiitin;;.  without  any  iJuvk  to  or  iloviation  fixmi 
tho  onlinary  >orios  of  mental  aets,  oonnoeted  with  tho  prinvss,  at  loa>t 

.^  that  I  am  awaiv  of.     >Vhon  tho  iveipo  was  tinished,  1  siuUlenly  ixHH»llooteil 

whoiv  1  was,  ami  looking;  np,  s;\w  my  patient  sittinjj  quietly  Wfoix*  mo. 
Tho  eonviotion  was  invsistiblo,  that  1  had  s;it  thus  many  minutes,  per- 
baj^s  honi^i,  ami  diixvtly,  tho  idea  fastonovl  itM  If  that  tho  homp  luul  oom-* 
monoetl  toaot,  and  had  tluxiwn  mo  into  a  tranoo-liko  state  of  eonsidorablo 
duration,  durin«j  whieh  1  had  Ihhmi  stupidly  sittin.ic  befoix*  my  wondering 
patient. 
I  ha>tily  aro^e  and  apolo|»:i2ed*for  i\^:naini:ijj  so  lo:i«»,  but  was  as.suiXHl 
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I  had  only  been  a  very  few  minutes.  About  7J  r.  m.  I  returned  home.  I 
was  by  this  time  quite  excited,  and  the  feeling  of  hilarity  now  rapidly  in- 
creased. It  was  not  a  sensuous  feeling,  in  the  ordinary  meaning  of  the 
term ;  it  was  not  merely  an  intellectual  excitation,  it  was  a  sort  of  bte7i- 
etre —  the  very  opposite  to  malaise.  It  did  not  come  from  without; 
it  was  not  connected  with  any  passion  or  sense.  It  was  simply  a  feeling 
of  inner  joyousness ;  the  heart  seemed  buoyant  beyond  all  trouble ;  the 
whole  system  felt  as  though  all  sense  of  fatigue  were  forever  banished ; 
the  mind  gladly  ran  riot,  free  constantly  to  leap  from  one  idea  to  another, 
apparently  unbound  from  its  ordinary  laws.  I  was  disposed  to  laugh  ;  to 
make  comic  gestures — one  very  frequently  recurrent  fancy,  was  to  imitate 
with  the  anns  the  motions  of  a  fiddler,  and  with  the  lips  the  tune  ho  was 
sui)posed  to  bo  playing.  There  was  nothing  like  wild  delirium,  nor  any 
hallucinations  that  1  remember.  At  no  time  had  I  any  visions,  or  at  least 
any  that  I  can  now  call  to  mind ;  but  a  person,  who  was  with  me  at  that 
lime,  Ktates  that  once  I  raided  my  head  and  exclaimed,  **  Oh,  the  moun- 
tains! the  mountains!"  AVhilbt  1  was  perfoiming  the  various  antics, 
already  alluded  to,  I  knew  very  well  I  was  acting  exceedingly  foolishly 
but  could  not  control  myself. 

I  think  it  was  about  8  o'clock,  when  I  began  to  have  a  feeling  of  numb- 
ness in  my  limbs,  also  a  sense  of  general  uneasiness  and  unrest,  and  a  fear 
lest  I  had  taken  an  overdose.  I  now  constantly  walked  about  the  house, 
my  skin  to  myself  was  warm,  in  fact  my  whole  surface  felt  flushed  ;  my 
mouth  and  throat  were  very  di'y ;  my  legs  i)ut  on  a  strange,  foreign  feeling, 
as  though  they  were  not  a  pait  of  my  body.  I  counted  my. pulse  and 
found  it  120,  quite  full  and  strong.  A  foreboding,  an  undetined,  horrible 
fear,  as  of  impending  death,  now  commenced  to  creep  over  mo  ;  in  haste 
I  sent  for  Dr.  II.  Allen,  and  ho  being  out,  directly  afterwards  for  Dr. 
Thomas.  The  curious  sensations  in  my  limbs  increased.  My  logs  felt  as 
though  they  were  waxen  pillars  beneath  me.  I  remember  feeling  them 
with  my  hand  and  finding  them,  as  I  thought  at  least,  very  firm,  the 
muscles  all  in  a  state  of  tonic  contraction.  About  8  o'clock,  I  began  to 
have  marked  *' spells" — periods  when  all  connection  seemed  to  bo  severed 
between  the  external  world  and  myself.  I  might  be  said  to  have  been 
unconscious  during  these  times,  in  so  fi\r  that  I  was  oblivious  to  all  external 
objects,  but  on  coming  out  of  one,  it  was  not  a  blank,  dreamless  void  upon 
which  I  looked  back,  a  mere  empty  space,  but  rather  a  period  of  active 
but  aimless  life.  I  do  not  think  there  was  any  connected  thought  in  them ; 
they  seemed  simply  wild  reveries,  without  any  binding  coid;  each  a 
mere  chaos  of  disjointed  ideas.  The  mind  seemed  freed  from  all  its  ordi- 
nary laws  of  association  so  that  it  passed  from  idea  to  idea,  as  it  were, 
perfectly  at  random. 

The  duration  of  these  spells  to  me  was  very  great,  although  they  really 
lasted  but  from  a  few  seconds  to  a  minute  or  two.  Indeed  I  now  entirely 
lost  my  xJ<^wer  of  measuring  time.  Seconds  seemed  hours ;  minutes 
seemed  days ;  hours  seemed  infinite.  Still  I  was  jierfectly  conscious  during 
the  intermissions  between  the  paroxysms.  I  would  look  at  my  watch,  and 
then  after    an  hour    or    two,   as  I    thought,   would    look    again   and 
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H  flml  that  sonnH»ly  five  miimtos  had  elapsed*     I  would  u:ar.e  at  its  fac« 

tj  in  dei^p  disjjust,  the  ininuto  hand  seennnjjly  motionless  a«  thoujjh  yjravou 

j  in  the  taw  itself;  the  lajrjjani  seeond  hand  moving  slowly»  so  slowly.     It 

appeaixMl  ahojele,ss  ta.sk  to  wateh  during  its  whole  infinite  nnuul  of  a  min- 
ute, and  ah\ ays  would  I  jjive  up  in  desj>air  before  the  00  seinmds  had 
elajKsed.  Oeea>ionally,  when  my  mind  was  most  lueid,  theix^  was  in  it  a 
sort  of  duplex  action  in  rejraid  to  the  duration  of  time.  1  would  think 
to  myself  it  has  been  so  lonj»  since  a  certain  event,  an  hour  for  example, 

jj  sintv  the  dtn^tor  came,  and  then  IYa^on  wouUl  say,  m»  it  has  been  only  a 

few  minutes  your  thoughts  or  fcelinjrs  ait>  caused  by  the  hemp.  Ne\er- 
theless  I  was  not  able  toshake  ort'tInssenset»f  the  ahnost  indefinite  pri'klonjpi- 

'  t ion  of  t ime,  even  for  a  minute.  The  pan»xy snts  ahvady  alluded  tc\  wew  not 

ae(Hun)>anied  with  musc\dar  ix^laxation.  About  quarter  befoiv  0  o*chH»k,  I 
was  stantlinj;:  at  the  diH>r,  anxiously  watchinj;  for  the  di>ctor,  and  when  the 
spells  would  come  on  I  would  renuiin  standing,  leaning  slightly,  perhaps, 

*  aga  inst  t  he  d i>or wa y .    After  a w h ile,  1  saw  a  m a n  a ]^primch i ng,  w 1 1 oni  1 1 m>k 

,  to  be  the  dtH*tor.   The  souiuls  of  his  steps  told  me  he  was  walking  very  rai>- 

idly,  and  he  was  under  a  gas  lamp,  not  moiv  than  one-fourth  of  a  squait»  dis- 
tant, yet  he  api>eared  a  vast  distance  away  and  a  convsponding  time  aj^ 
pnMiching.  This  was  the  only  i>ccasion,  in  which  1  not  iced  an  exaggemtion 
of  distamv:  in  the  ixhuu  it  was  not  perceptible.  My  extremities  now  begjtn 
to  gixjw  cohl  and  1  went  into  the  house.  1  do  not  ivmember  further,  until  I 
was  aix>used  by  Dr.  Thomas  shaking  or  calling  me.  Then  intellection 
seemed  pivtty  gixxl.  I  narrated  what  1  hatl  done  and  sutVeiYd,  and  toltl 
the  diH'ttu'  my  opinion  was,  that  an  emetic  was  indicated  both  to  remove 
any  of  the  extnu*t  still  ix^maining  in  my  stomach  and  also  to  aixnise  the 
nervous  system.  1  further  suggested  our  going  into  the  otHce  as  moiv 
suitable  than  the  parlor,  where  we  then  weiw  There  was  at  this  time  a 
very  nuirked  sense  of  numbness  in  my  limVs,  and  what  the*  doctor  said 
was  a  hard  lunch,  produced  no  pain.  >Vhen  1  attempted  to  walk  up  .stairs 
my  legs  seemed  as  though  their  lower  halves  were  made  of  lead.  After 
this  then*  were  no  new  symptoms,  only  an  intensifying  of  those  ahvady 
mentioned.  The  periods  of  nnconsciousnos  Vccnme  at  once  longin*  and 
moiY  fitMiuent,  and  during  their  absence  intellection  was  moie  imper- 
fect, although  when  thomugbly  ixmscd,  1  thought  I  reasoned  and  judginl 
clearly.  The  oppressive  feeling  of  impending  death  became  nioiv  intense. 
It  was  horrible.  Each  pan>xysm  would  seen*  to  have  been  the  longi^st  I 
had  sutVetvd ;  as  1  came  out  of  it,  a  voice  sccuumI  constantly  saying, 
** you  are  gett  ing  wor>e— \  our  paroxysms  aix*  growing  lonjjer and  deeper — 
they  will  overmaster  you— you  will  die.'* 

.  ^  A  sense  of  jun'sonal  antagonism  between  my  will  power  and  myself,  as 

I  aficcted  by  the  drug,  givw  very  stivng.     1  felt  as  though  my  only  chamH> 

was  to  struggle  against  these  j»aroxysms;  that  1  must  constantly  annise 

myself  by  anetVort  of  will,  and  that  efi'ort  was  nuulewith  infinite  toil  ami 

,  pain.     I  felt  as  if  some  evil  spirit  had  control  of  the  whole  of  me,  exiH^pt 

the  will  power,  and  was  in  determined  confiiet  with  that,  the  last  citadel 
i  of  my  behig.     I  have  never  exi^erienced  anything  like  the  fearful  sense 

of  almost  hoi>eless  anguish  and  utter  weariness  which  was  u^Hm  me. 
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Once  or  twice  during  a  paroxysm,  I  had  what  might  be  called  night-mare 
sensations;  I  felt  myself  mounting  upwards,  expanding,  dilating, 
dissolving  into  the  wide  confines  of  space,  overwhelmed  by  a  horrible, 
rending,  unutterable  despair.  Then  with  tremendous  effort,  I  seemed  to 
shake  this  off,  and  to  start  up  with  the  shuddering  thought,  next  time 
you  will  not  be  able  to  throw  this  off,  and  what  then  !  Under  the  influ- 
ence of  an  emetic  I  vomited  freely 'without  nausea  and  without  much 
relief.  About  midnight,  at  the  suggestion  of  tlie  doctors,  I  went  up 
stairs  to  bed.  My  legs  and  feet  seemed  so  heavy  I  could  scarcely  move 
them,  and  it  was  as  much  as  I  could  do  to  walk  with  help.  I  have  no  re- 
collection, whatever,  of  being  undressed,  but  am  told  I  went  immediately 
to  sleep.  When  I  awoke  early  in  the  morning,  my  mind  was  at  first  clear, 
but  in  a  few  minutes  the  paroxysms,  similar  to  those  of  the  evening,  came 
on  again,  and  recurred  at  more  or  less  brief  intervals  until  late  in  the 
afternoon.     All  of  the  day  there  was  marked  anaesthesia  of  the  skin. 

At  no  time  were  there  any  aphrodisiac  feelings  produced.  There  was 
a  marked  increase  of  the  uiinary  secretion.  There  were  no  after  efiects, 
such  as  nausea,  headache,  or  constipation  of  the  bowels. 

The  following  notes  were  kindly  furnished  by  Dr.  Thomas:  *'Iwas 
called  at  8^  p.  m.  to  Dr.  H.  C.  Wood,  and  was  informed  he  had  taken  an 
over-dose  of  extract-cannab.  indie.  I  found  him  presenting  at  first  glance, 
the  mental  condition  and  excited  manner  of  mild  alcoholic  intoxication. 
Ilis  powers  of  ratiocination  were  but  slightly  impaired.  The  most  promi- 
nent psychological  manifestation  was  a  constant  and  overwhelming  dread 
of  impending  death,  which  no  amount  of  assurance  could  relieve  for  more 
than  an  instant ;  with  this  -(vas  combined  an  almost  entire  loss  of  the  fac- 
ulty of  appreciating  time — moments  seeming  to  his  disturbed  conscious- 
ness to  be  hours  in  length.  He  stood  and  walked  without  difficulty,  and 
his  voice  was  natural  in  tone  and  accent.  Pupils  widely  though  not  com- 
pletely dilated  ;  pulse  moderately  full,  and  numbering  lOG  beats  per  min- 
ute, increasing  in  frequency  to  118  per  minute  within  the  following  twenty 
minutes  and  becoming  decidedly  weaker.  The  extremities  w^ere  cool  and 
growing  colder.  Zinci  Sulph.  was  now  ordered  with  the  view  of  evacuating 
the  stomach  of  any  of  the  drug  which  might  remain  unabsorbed,  as  well 
as  for  any  possible  revulsive  influence  it  might  exert.  A.t  ten  minutes  after 
9,  when  the  emetic  was  obtained,  the  pulse  was  found  to  have  increased  in 
frequency  still  farther  (130)  and  to  have  proportionately  decreased  in  vol- 
ume. Within  15  minutes  following,  the  feet  meantime  having  been  soaked 
in  hot  mustard  water,  free  emesis  took  place,  and  the  pulse  rapidly  fell, 
improving  at  the  same  time  in  quality.  At  10.15  it  was  104  per  minute, 
and  it  remained  about  the  same  for  the  succeeding  hour.  The  warmth 
of  skin  was  at  this  time  restored.  The  mental  state  varied  but  little 
throughout.     At  11.15  I  resigned  the  case  to  Dr.  Allen." 

The  foregoing  experiment  proves  that  the  Kentucky  hemp  does  contain 
an  appreciable  quantity  of  the  resinous  active  principle  or  principles,  but 
it  was  merely  tentative,  and  was  not  intended  to  determine  the  proportion- 
ate amount. 

In  order  to  determine  the  proportion  of  extract  obtainable,  the  follow- 
ing experiment  was  performed : 


Wooil.l  "-•»''  (Sot.  IB, 

Six  iinini's  or  llu'  ilriiil  li-nvi's  of  inuli'  Kimtm-ky  licin|>  plaiitR  mti* 
tival.ilnitli  lu<t  ;ili'.>t..>l  »ml  tluii  i-xlinusloa  vvJIti  a  litlU-  rlhcr.  Tlu' 
tin,lui>'Kilmsi>l>t.iin.>.l«,iv  niix.il  nmi  t"v;i|«inu..l.  The  oxiM.t  thus 
l.n«iirxil  w,inln<l  ""'^  cciius.  One  ili:ii-)iiii  nf  it  \v:is  luHiwi  u|>witli  a 
sinmc  solution  of  tlu-riirlMmrttfor  S«l;i  to  ivniovc  f;illy  tiiattovs,  ii-,  1( 
U»l  iiimtii'ii  (ir.iiiis  or  :>2  jht  i-in(..  viry  iu-;nly  onr-tliinl  nf  its  woijillt. 
Six  omiii-sof  Ilic  lo:ivos,  ll'.i'ivfon\  yii'liliil  mtltcrniorcllinii  two  niiil  t\vi>- 
tliiiils  iliiirliins  of  an  oxiracl.  from  wliii-h  i-voij-  Hiiiij;  suliibli'  in  sh  nlka- 
lino  M.lul ion  Iki.I  Ihth  n>niovfil.  Tin-  ini'tlio.1  .■niiiloycl  iTwnilite*  tlint  of 
tlio  M,-s<is,  Smiili  ..f  Kaiiihiirj;li.  Tlioy  obtiiiTiol  firm  II  lo7  ixr  cuit.  of 
tlioir  iiniili.>Uo\ti-.irl  fi-om  tl.f  iiliiiil  ^-loivn  in  hi.li;i.  I  ..l.t:iin«U  tor.i»-r 
<Tiit.  ori!i.>v.vtL-.u-tivi-,  :iiiil  its  llir  npvuKion  was  on  n  mu;i11  si^alf  «ml  t-oii- 
<hi.-tcl  hy  one  totally  nnvoixil  in  i>ni.ti,';il  i.luiniuu'y,  tl;.-n'  .•:«.  be  iio 
ilonl.ttUatllieiv\v;L-isutli.i<'ut  l-.ss to liHiif;  iii>  tli,'i.ii.i«iiti.ni  fnlly  to.l|H't 
.-.•nt.;  iiio.,.ov.T  tlH>  Ami-rii-;ii.  leuvi-*  wi-iv  ini.l.iil.l.v  not  so  tlion>«gli1y 
<liie.l  asilie  ln.!hm. 

Tlie  tlirnii.oii[ii-  jiowits  of  tlii*  pxti-act  woiv  not  toste.I, 
To  te-l  Hie  matter  fnrtlier.  I  e\lians(e.l  llirv-e  ninir.'s  nvoiitUi]>oi»t  with 
liot  nteotiol,  luiil  llie  nsultaut  tinetnie  was  jilanil  in  tlu>  liai'.ils  of  Haiuv, 
C.iill'tli  aii.l  C.n.i^iny.  Mannfaelnrin;; Cbeu.i^ts of  tliis  eity."   Kmir-tmiis 

mill  toil  was  a.Uk.l  ten  times  its  Imlk  of  water.  The  imeipitiUo  wiis 
washe.l  ;.n<l  .Irie.i.  Wheii  j-iven  into  my  lian.ts,  it  was  ji  sollisli  Km-nisli, 
n.llusive  ivsin.  ()f  lliis  I  tix>k  ;  of  a  t'i;iin  tlissolve.l  in  a  inixtui>>  of  alei>. 
hoi  iinil  eliier.  It  |n\<itneeil  miiikeil  eeivliral  <li>lurl.anee  amonnlili);  to  u 
mi1>l  into\ii-alii>n. 

These  symptoms  wew  similar  lo  those  hen'tolore  .letaileil.  Imt  very 
inneli  niii.ier.  Th.  ir  weiv.  ho«-ever.  no  maiki-.!  n'vi.wls  of  nneonseions- 
ness,  nn-ri'ly  a  feeUn;^  of  liilavily  an.l  a  I..I;il  inahility  to  lix  tlie  altenliou 

tif  Ihis  saii'e  n'sinons  e:«lrael.  my  frieii.l,  farl  Fn;li.  a  cnnltiate  of  (ho 
rhiI;;.Uli.hia  tV.le);e  of  I'harniiley.  t.«ik  oneRiain.  He  lli-st  felt  tlieiwtlu. 
.•::ie  of  i(  ahont  snmHr  time.  His  i.eatl  felt  as  if  some  one  was  violently 
rominvssin;;  it  am)  al  ilie  s;ime  time  llieiv  whs  a  fii'ling  of  hilarity,  with 
nn  nne.mti'on.ihletlesiiv  to  talk  anil  lun<rli,  so  that  those  anmml  liim  asked 
liim  what  hail  .-i>me  over  him. 

At  sni.i«'r  lie  wa,-  ahno^t  ravenous  anil  nte  so  nnieh  that  it  was  notii-eil 
Iiy  otheis.  rpoii  aHempliii^'  loeonevntrate  liis  tlioii^-lils  n|'on  nny  snli- 
jeet.  he  I'ouiiil  it  ivi]ninil  a  very  (lainl'iil  elVoit.  In  allem]'tin<;  to  eoni- 
inninil  a  |iivsi-i'i:ition.  hi-  foiuul  it  iniiio->iiile  to  ri'inemlvr  nioiT  t!ian  onp 
iiijrivilient  at  a  time,  ami  even  this  w.is  almost  l-'yonil  his|iowei-s.  In  tlie 
evening'  he  went  lo  a  leetnr.'  at  llie  O.ll.-.v  of  I'liarmaoy.  Alll.ouKh  he 
nn.iirslo.«l  all  Ih.it  was  s.ii,l.  yot  lie  i-iml,l  not  ivm.mher  it  a  moment,  ami 
at  Ihneswouta  r..r;,i>l  iiis  M.i-roiiniliuKsau.l  then  MuMenly  wake  n|.  toliml 
himsi-lf  silling' in  the  teeiniv  room.     Later  in  ilie  ev.nini;  he  ailenileil  n 
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pism  during  the  night,  and  a  state  of  venereal  excit<3ment  was  induced, 
lasting  several  days.  During  the  night,  urine  was  x>assed  very  freely. 
Before  this,  lie  had  taken  two  grains  of  Hening's  extract  with  the  re- 
sult of  producing  similar  symptoms,  which  were,  however,  no  more  intense 
tlian  tliose  caused  by  the  single  grain  of  the  American  resin. 

Messrs.  Hance  and  Griffitli  prepared  the  resin  from  the  remainder  of  the 
hemp  tincture,  by  first  agitating  with  milk  of  lime,  filtering,  precipitating 
by  sulphuric  acid,  agitating  with  animal  charcoal,  again  filtering,  concen- 
ti*ating  by  evaporation,  and  precipitating  the  resin  by  the  addition  of  twice 
the  bulk  of  water.  The  i^sin  thus  obtained  was  tested  by  my  friend.  Dr. 
Richardson,  in  the  Pennsylvania  Hospital,  by  permission  of  Dr.  Da  Costa, 
the  attending  physician.  One-fourth  of  a  grain  of  it  was  found  to  be  suf- 
ficient to  produce  decided  therapeutic  results ;  in  some  cases  acting  very 
pleasantly  as  a  hypnotic  and  calmative  ;  in  others,  causing  evident  sen- 
sorial disturbance,  but  rather  aggravating  than  alleviating  the  distress  of 
the  patient. 

Having  at  that  time  a  lady  under  my  care,  subiect  to  severe  attacks  of 
neuralgia,  I  supplied  her  with  some  of  the  drug  in  ^  grain  pills.  Of  these 
she  found  one  was  always  sufficient  to  induce  a  quiet  sleep  of  some  hours 
duration,  from  which  she  generally  awoke  free  from  pain.  After  the 
limited  supply  of  this  preparation  was  exhausted,  I  tried  with  her  a  sim- 
ilarly prepared  extract  made  from  imported  India  hemp  plants,  but  a  grain 
of  this  did  not  suflico  to  quiet  the  pain  and  induce  sleep. 

The  above  experiments  are  certainly  sufBcient  to  prove  that  the  hemp 
plant,  as  grown  in  Kentucky,  contains  a  sufiicient  abundance  of  the  active 
principle,  to  be  capable  of  yielding  a  supply  to  the  pharmaceutist.  If  I 
am  correctly  informed,  the  India  plant  is  worth  at  wholesale  prices,  about 
a  dollar  a  pound  in  our  market.  The  male  seeding  plants  in  Kentucky, 
after  they  have  shed  their  pollen,  are  worthless.  It  was  with  such  plants 
the  experiments  were  instituted.  A  considerable  supply  of  them  might 
be  obtained,  so  Mr.  Hamilton  writes  me,  for  little  more  than  the  expense  of 
gathering  them,  or  if  the  demand  should  exceed  the  amount  of  such  male 
plants,  the  leaves  of  the  female  plants  when  ready  to  be  cut  for  the  fibre 
might  be  obtained  on  the  same  terms. 

A  more  important  consideration  than  the  mere  monetary  one,  is  the 
probability  that,  when  the  plants  were  raised  near  home,  a  more  uniform 
product  would  be  obtained. 

There  can  be  no  doubt,  that  under  certain  circumstances  cannabis  in- 
dica  supplies  a  medical  need,  which  no  other  drug  will  so  exactly  meet. 
Yet,  the  extracts  as  kept  in  the  shops,  even  when  honestly  made,  vary  so 
indefinitely  in  strength,  and  indeed  are  so  genercally  almost  inert,  that  the 
use  of  this  narcotic  has  been  largely  abandoned  in  consequence.  It  is 
very  probable  that  this  variation  depends  to  a  certain  extent  upon  diff*er- 
ences  in  age  and  modes  of  cultivation,  *S:c.,  of  the  plant.  If  this  be  so, 
the  growth  of  the  plant  under  the  eye  of  the  pharmaceutist  will  give  him 
the  opportunity  of  learning  the  conditions  best  fitted  for  developing  in  it 
the  active  principles. 

A.  P.  S. — VOL.  XT — 2d 


Tho  U.  S.  Ph:\i*ni;uM»|Hna  jqumivutly  ixH'OiruXros  tlio  fact  of  tbo  varirtiuv 
of  the  hompoxtrarts  t»f  roinmonv  ami  tliixvts a  imrifuMl  o\trart»  Tlio  j»ix>- 
iH»ssof  pix'imnUiou  jrivou,  iH»!isists  simply  t»f  tlissoh Xiij;  thocnulo  oxtnuM  in 
aliHthttl  ami  ovaiH»ratiuj;.  Vufi^rtunatt'ly  tins  iUhs  not  moot  tlu*  Uirtienlly* 
simv  tho  st>hil»iUty  of  the  vxtrart  in  aUH>liol  is  no  ivrtain  ineasniv  of  its 
activity.  Thoiv  an>  many  inort  nKittoi-s  oxi>tinjir  in  tbo  plant  which  are 
soluble  in  alothol,  so  that  a  fair  an\onnt  of  extract  may  Ih»  yioUUil  by  » 
»|Hvinu*n  which  contains  ahnost  no  ivsin.  This  may  iHHnirto  a  cH»rtain  ex- 
tont  even  if  Imlia  homp  plant  Ih^  tho  snhjcct  of  the  trial  ami  is  very  ix>iv 
tainly  the  case  when  plants  fnnn  other  hH'aliticsaiv  eniployed. 

In  onler  to  thn>w  some  lis;ht  on  this  snbject  the  following  exin^riment 
was  made  :  llH)  ^niins  of  a  line  UH>kin^  extnict  nuule  tVnn  India  plants 
wholly  solnble  in  alcohol,  weiv  rnblKnl  up  with  a  solutitm  of  iH>taslu  dis- 
solved in  alcohol,  i^assiul  tlutni^h  aninud  chaix'OiU  pivcipitatinl  by  a 
stmnjjly  alkaline  st>lution,  tlltciv<K  an<l  the  irsin  caix*fully  waslunl  and 
dried.  The  ivsnltant  weijihctl  r)S  jjrains.  Even  if  we  allow  as  much  as 
13  jHM*  tvnt,  for  wa>te,  thciv  was,  thcivfoiw  piw^ent  in  the  tnipnal  extract 
510  jHT  ivnt,  of  inert  mattei^  >\luch  mrn'siMnuls  very  cU»sely  with  the 
amount  of  inert  matter  coi\taincii  in  the  extract  pivivuvd  by  n^yself  fivm 
the  American  plant.  That  the  mattei-s  ivmoveil  by  potash  aiv  inert  I 
pn»ViHl  in  n»jjani,  at  least  to  the  American  extnu't,  by  takin>;  them  in 
t^msiderable  anunint  without  any  jHnxvptible  effects  beinjj  imlnced.  In 
vii»w  of  the  above  mentioned  facts,  it  wmiUl  stnnn  atlvisjible  to  n^phu^i^  in 
the  v.  8.  PharnnuM»jH*ia  for  ISTO,  the  pix\st»nt  KrtnietuHt  ctinnitfn\^  /»«r{/i- 
eaUtm  by  a  pivparation  to  Ih»  called  Iktuum  (\innit}»t\  and  to  \h>  made  by 
priH'ipitatin^  the  innicentrated  tincttuv,  by  water  vendeixMl  stronjfly  alka- 
line  by  the  pi\\st»ni»i»  of  sinla  or  iH»tash. 

Such  a  nunle  of  pivparinj;  isesst^ntially  that  or!«;inally  p\ddi«hed  by  tho 
Messrs.  Smith  of  Kdinburj;,  The  ivsin,  as  obtaincil  by  himself  in  this 
way.  eorivs ponds  pivtty  closely  with  that  tlescribetl  by  the  latter  »»>MitU^ 
men  in  their  original  pajKM*.  It  is  fawn  eoloivd,  in  very  thin  layei-s,  but 
when  in  mass,  is  blackish.  It  is  neutral  to  test  pa|HU\  and  isappaixnitly,  a 
simple,  active  principle  ;  at  least  1  have  not  been  able  to  separate  any  oi^ 
^anie  principle  fmm  it.  At  onetime,  I  stn>uiily  suspected  the  ]»ivsentv 
in  it  of  an  alkaloid,  bccau>e  its  action  on  myself  was  so  sindlar  to  that  of 
the  mydriatics. 

In  oixler  to  determine  this  point,  a  concentrated  tinetuiv  was  tivatcd 
with  wateracitlulated  with  acetic  acid,  tilteiXHl,aml  to  the  clearsolution  thus 
obtain^Hl  an  alkali  was  added,  but  nt>  piXH'ipitate  wasatVoidcd  neither  did 
tannic  acid  prinluce  any.  This  experiment  >\as  ix»|icatcd,  sulphuric  acid 
Ihmuj;  substituted  for  the  acetic.     TIjc  same  ncy:ative  result  was  obtained. 

Abstain,  a  concentrated  tinctuix^  was  tixvdcd  with  fix^shly  pixH'ipitated  ox- 
ide t>f  lead,  tilteix'd,  the  lead  removetl  by  the  hydixwsulphate  of  annno- 
nia  and  the  water  acidulated  with  sulphuric  acid,  was  added.  I'pon 
auain  tilterinjf.  the  clear  sohition  t>btainctl,  did  not  ix^spoud  to  any  of  the 
tests  for  an  alkaloid  :  dilute  wa^'r  of  anuuonia,  tlltcivd  thixmuh  the 
lead,  jrave  no  pix»cii»itate  with  nuuiutie  acid,  showing  the  absemv  i>f  an 
insoluble  orjjanic  acid. 
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Stated  Meeting^  Dec.  3i,  18G9. 

Present,  fifteen  members. 

Dr.  Wood,  President,  in  the  Chair. 

Letters  of  acknowledgment  and  envoy,  and  donations  for  the 
Library,  were  received  from  the  Swedish  Bureau  of  Statistics, 
Prussian  Academy,  Physical  Society  at  Geneva,  M.  M.  de 
Mortillet  and  de  Keftye,  Captain  Toynbec,  the  Linnean  Society, 
Franklin  Institute,  Editors  of  "Nature,"  Mr.  Isaac  Lea,  Mr. 

Dubois,  Prof.  Haldeman,  and  Mr.  Worthen,  of  Illinois. 

Mr.  Du  Bois  exhibited  to  the  Society,  some  specimens  of  silver  coiii> 
whicli  have  just  been  struck  at  tlio  Mint,  in  illustration  of  the  plan  sug- 
gested in  a  pami)hlet  which  lies  on  the  table.  There  are  tliree  pieces  of 
the  same  devices,  of  50,  25,  and  10  cents.  There  are  also  two  pieces  of  50 
cents,  of  various  devices,  witli  a  view  to  afford  a  choice,  in  case  the  plan 
should  be  adopted  and  legalized.  The  head  of  Liberty  on  one  of  these, 
wearing  a  cap,  is  copied  from  the  statue  at  the  Capitol. 

The  dies  were  designed  and  executed  by  the  present  engraver  of  the 
Mint,  Mr.  William  Barber  ;'with  the  aid  of  the  Hill  Engraving  Machine. 

The  main  idea  which  lies  at  the  root  of  the  proposed  plan,  is,  that  gold 
is,  properly  speaking,  the  only  measure  of  market  values ;  while  silver 
should  be  used  only  as  a  subsidiary  or  fractional  currency.  It  may,  or  it 
may  not,  be  of  full  weight,  corresponding  to  the  average  comparison  with 
gold.  If  it  is  so,  it  is  sure  to  be  snatched  away,  exported,  or  buried, 
whenever  a  suspension  of  specie  payment  occurs.  If  it  bo  of  reduced 
weight,  it  will  still  circulate  and  perform  its  functions,  although  the  gold 
be  missing.  But  at  such  reduced  weight,  it  should  be  legally  limited,  as 
to  amount  of  issue ;  and  there  should  also  be  a  close  limit  of  legal  tender. 
With  these  two  safeguards,  it  would  bo  equally  current,  whether  gold 
were  at  a  premium,  or  at  par,  as  compared  with  bank  paper. 

The  measure  of  weight  last  concluded  upon,  in  striking  these  specimens, 
is  154  grains  for  the  half  dollar;  the  lesser  pieces  in  proportion.  This  is 
four-fifths  of  the  weight  of  the  present  silver  coins.  It  also  agrees  (very 
closely)  with  ten  grammes  of  Fi-ench  metrology.  Further,  it  would  be 
220  new  grains,  if  the  proposed  plan  of  decimalizing  the  avoirdupois 
pound  be  accepted.  And  once  more,  it  allows  the  Mint  to  buy  silver  for 
this  coinage,  at  any  line  of  premium  on  gold  under  80  per  cent,  as  com- 
pared with  bank  notes. 

It  would  therefore,  if  legally  adopted,  be  current  immediately.  Further 
details  will  be  found  in  the  pamphlet  referred  to. 

Mr.  Du  Bois  also  exhibited  a  medal  ^xx^t  struck  at  the  Mint,  to  celebrate 
the  union  of  the  two  oceans  by  Railway.  On  the  obverse  is  the  head  of 
President  Gi-ant,  from  an  original  design.  It  was  deemed  proper  to  indi- 
cate under  whose  administration  this  great  work  was  completed.  On  the 
reverse  is  a  scene  representing  a  train  of  cars  passing  from  ocean  to  ocean, 


Du  BoIj*,]  ^-^^i'i  [Uoc.  3, 1S^». 

through nnountainoua  mnjjt^s ;  with  n  legend  (Vora  tlic  Scripture,  **E^vry 
mountain  9\u\\\  W  nuule  low,*' 

The  medal  was  struck  by  oixler  of  the  Director  of  the  Mint^  Gov.  Pol- 
lot*k,  and  the  dies  were  made  by  Mr,  Bjirln^r. 

The  opi^rt unity  is  also  t^iken  to  show  a  head  of  Rittenhouse,  in  wftx, 
executini  by  the  s:ime  artist,  ftxwi  the  bust  in  the  SiHncty*s  hall.  It  is  in- 
tended to  form  the  obverse  of  a  medal,  by  reduction  on  the  eugraviiijj 
machine  already  sjn^ken  of. 

Prof.  Ilayilou  oxplaiiKnl  tho  cliaraoter  of  the  ^rSS.  Journal 
of  Ins  rooeut  explorations  in  tho  Kocky  Miuiutaius. 

Tho  Annual  Koport  of  tho  Troasuror  was  roatl. 

Tho  Annual  Statomont  of  tho  Trustees  of  tho  Uuilding 
Fund  Wiis  road,  and  tho  Society  w:us  adjourneiL 


Stated  J/tY/uj;/,  ])tt\  17ih,  JS60. 

Present,  fourteen  nionihors. 

1>R.  Wooi>,  President,  in  the  Chair. 

Letters  wore  read  from  Mr.  IT.  A.  lIon\es>of  Albany,  State  Li- 
Lnuuau,  from  the  Natural  Ilistiny  Siviety  at  Newe;vstk^  upon 
Tyne,  and  from  Dr.  F.  V.  llayden,  withilrawing  his  paper,  on 
aoeount  of  its  ensuing  publioation  by  tho  Department  of  tho 
Interior  at  AViu^liinorton. 

Donations  for  tho  Library  wore  roeeiyed  from  the  London 
Geologieal  Soeiety,  tho  Boston  X.  IL  Soeiety,  Mr.  Homes  of 
tho  N.  Y.  State  Library,  tho  OoIIeire  of  Phannaey,  Mr.  David 
Paul  Brown,  Mr.  Hector  Orr,  Gen.  A.  A.  Humphreys  and  tho 
Department  of  the  Litorior. 

A  letter  was  read  from  tho  Chairman  of  the  Publication 
Committee,  Mr.  James,  rolatiyo  to  tho  publication  of  Dr. 
Dewey's  Report  on  Carices.  On  motion  of  Xr.  Fraloy,  tho  pa- 
pers wore  recommitted  to  the  original  Committee,  Mr.  Durand» 
Mr.  James  and  Dr.  BusehenWrger. 

A  oommunieation  Wiis  made  by  Mr.  P.  AV.  Shea  for  of  the  fol- 
lowing  records  of  well  borings  in  tho  Wilksbarro  coal  region : 
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From  P.  W,  Slieafer^  8  Note  Book,  Engineer  of  Mines,  PoUsville,  Pa. 
Oxford  Shaft  near  Hyde  Park,  Luzerne  county,  Pa. 
180  ft.  deep  to  the  Diamond  coal,  which  is  about  7'  thick. 
At  33  ft.  cut  a  5'  coal  through  a  gangway  on  which  the  shaft  Vater  is 
sent  to  surface  ;  at  65  ft.  cut  a  6'  Coal. 
Further  down  the  Lackawanna  is  the  crop  of  the  14  ft.  Coal,  which  lies 
below  the  Diamond  about  80  ft.    A  small  Coal  bed  divided  by -a  seam  of 
rock  lies  between. 

Audenried  Shaft,  near  Wilkesbarre.    From  manuscript  of  Supt.  Ken- 
drich,  April  5,  1862. 

Surface. 

Sand  and  Loam. 
Sand  Stone  Rock. 
Slate. 
Coal. 

Slate. 
Coal. 

Slate. 
Coal. 

Fire  Clay. 
Slate. 
Coal. 

Fire  Clay. 
Mixed  Sand  Stone. 
Slate. 
Coal. 

Fire  Clay  and  Slate. 
Mixed  Sand  Stone. 
Coal. 

Fire  Clay. 
Black  Rook. 
Coal. 

Mixed  Sand  Stone. 
Empire  Shaft  near  Wilkesbarre,  April  5, 1862,  from  Surveyor  Allerbach's 
notes,  who  got  it  from  Broderich,  Supt. 
From    Surface    to    bottom    of 


16' 
56  =40' 
70  =14' 
80  =10' 
120  =40' 
120i=  i' 
160i=.40' 
106J=  6' 
176^10' 
226i-50' 
228  =  li' 
238  =10' 
259  =21' 
264  =  5' 
269  =  5' 
296  =27' 
328  =32' 
835  =  r 
338  =  3' 
395  =57' 
400  =  5' 
415  =15' 


(( 


(( 


t< 


(( 


it 


10' 

Yein 

Coal 

is    80' 

^' 

(( 

134' 

5' 

<( 

220' 

14' 

(« 

300i' 

April  5, 1862.  Copy  of  Dundee  SJiaft,  near  Monticoke,  Wyoming  Valley, 
from  Section  in  Lentz  «&  Co.*s  Office,  by  P.  W.  Slieafer,  E.  M.,  from  F. 
Koemer.    Dip  4°  S.  E. 

28'  Surface. 

2'      6"  Coal. 

9'      6"  

6'  '  Fire  Clay. 

21'  Sand  Stone. 
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10' 

Fire  Clay. 

13' 

Sand  Stx)ne  and  Slate  mixed. 

6' 

Slate. 

■ 

6" 

Coal. 

3' 

Slate. 

2' 

C" 

Coal. 

.10' 

Slate. 

6" 

Coal. 

16' 

Slate. 

4" 

Coal. 

G" 

Slate. 

7' 

Saud  Stone. 

6' 

Fire  Clay. 

4' 

Slate  and  Sand  Stone. 

5' 

Slate. 

4' 

Sand  Stone  and  Slate. 

8' 

» 

Fire  Clay. 

10' 

Slate  and  Fire  Clay. 

C 

Sand  Stone. 

2' 

Fire  Clay. 

12' 

Slate  and  Sand  Stone. 

11' 

Slate,  puinp. 

2' 

6" 

Coal. 

14' 

Slate. 

15' 

Sand  Stone. 

17' 

6" 

Fire  Clay  and  Slate. 

23' 

6" 

Sand  Stone. 

10" 

Coal. 

5" 

Slate  and  Coal. 

33' 

G" 

Slate. 

'       2' 

0" 

Coal.     Fosdl  Shells,     Ko  Vegetable  impr. 

5' 

Sand  Stone. 

IC 

Slate,  Fire  Clay,  Benches  of  S.  Stone. 

5' 

0" 

Sand  Stone. 

G' 

Soft  Fire  Clay. 

5' 

6" 

Hard  Fire  Clay. 

32' 

G" 

Sand  Stone. 

1' 

G" 

Coal. 

4' 

Slate. 

15' 

Dark  colored  Sand  Stone. 

20' 

Shells.     Sand  Stone. 

12' 

Slate. . 

440'     08" 

This  shaft  was  continued  to  a  depth  of  700  feet.     Its  remarkable  scien- 
tific feature  is  the  fossil  shells  at  a  depth  of  318  feet. 
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A  communicatioii  from  Dr.  E.  J.  Eoscoe,  of  Carlisle,  Sco- 
harie  county,  X.  Y.,  to  the  Librarian,  relative  to  certain  sup- 
posed fossils  of  high  grade  and  great  size  found  in  the  Lau- 
rentian  rocks  of  Ess,ex  county,  New  York,  fragments  of  which 
were  brought  by  Dr.  Le  Conte,  and  deposited  in  the  Museum 
of  the  Academy  of  Natural  Sciences,  in  Broad  street,  was 
read  and  commented  upon  by  the  Librarian,  who  explained 
that  they  were  plications  of  alternate  layers  of  metamorphosed 
limestone  and  sandstone  deposits ;  and  that  Dr.  Leidy  had 
described  similar,  but  much  larger  ones  (one  weighing  per- 
haps 20  tons),  in  the  marble  quarries  near  Attleboro ugh,  Penn., 
in  a  subsilurian  group  of  perhaps  the  same  age.  The  sheets 
of  graphite  covering  the  plicated  layers  prove,  no  doubt,  the 
organic  origin  of  the  calc-spar  layers  ;  but  the  present  form 
of  the  mass  ought  not  to  be  taken  as  the  original  form  of  the 
animal  organism. 

Dr.  Geo.B.  Wood  communicated  his  experiments  and  views 
on  the  revival  of  peach  and  other  fruit  trees,  by  the  applica- 
tion of  potash  to  their  roots.  A  discussion  followed,  in  which 
Dr.  Coates,  Dr.  Emerson,  Prof.  Trego,  Judge  Lowrie  and  Gen. 
Tyndale  joined. 

Dr.  G.  B.  Wood  described  a  discovery  which  he  believes  that  he  has 
made,  and  which,  if  verified  by  further  experiments,  will  be  of  great  value 
to  the  agricultural  interests  of  the  country.  Potash,  combined  with  one 
or  more  of  the  vegetable  acids,  is  an  essential  ingredient  in  vegetables, 
particularly  in  fruit,  which,  it  is  probable,  cannot  be  produced  without  it. 
Sometimes  fruit-trees  cease  to  bear,  prematurely ;  and,  in  relation  to  peach 
trees,  it  is  well-known  that,  in  this  vicinity,  after  producing  a  few  crops, 
they  not  only  cease  bearing,  but  i)erish  themselves  in  a  short  time  ;  whereas 
their  natural  life  is  50  or  60  years  or  more.  The  fact  seems  to  be  that  pot- 
ash is  wanting  in  the  soil  in  sufficient  abundance  to  allow  the  tree  to 
continue  to  bear  fruit  continuously.  Dr.  Wood  believes  that  by  supplying 
potash  to  the  tree,  so  that  it  shall  reach  the  radicals,  and  be  absorbed, 
the  deficiency  may  be  supplied  ;  the  fruit-bearing  power  is  restored,  and 
the  tree  itself,  if  prematurely  perishing,  revived.  He  was  led  to  this  con- 
clusion in  the  following  way :  Having  a  considerable  number  of  peach 
trees,  which  had  entirely  ceased  to  bear  fruit,  and  were  tliemsclves  obvi- 
ously decaying,  and  believing,  with  most  persons,  that  the  cause  lay  in 
the  worms  at  the  root  of  the  tree,  he  put  in  operation  a  plan  which  ho  had 
seen  his  father  perform,  more  than  fifty  years  since,  of  digging  around 
the  base  of  the  stem  a  hole  four  or  five  inches  deep,  scraping  away  all 
the  worms  that  could  be  found  burrowing  at  the  junction  of  the  stem  and 
root,  and  filling  the  hollow  thus  made  with  fresh  wood-ashes,  recently 
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This  shal\  was  wntinned  to  a  depth  of  700  feet.    Its  ivmarkablo  scien- 
titlo  foatniv  is  the  tossil  shells  at  a  depth  of  318  feet. 
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A  communication  from  Dr.  E.  J.  Eoscoe,  of  Carlisle,  Sco- 
harie  county,  N.  Y.,  to  the  Librarian,  relative  to  certain  sup- 
posed fossils  of  high  grade  and  great  size  found  in  the  Lau- 
rentian  rocks  of  Ess^ex  county,  New  York,  fragments  of  which 
were  brought  by  Dr.  Le  Conte,  and  deposited  in  the  Museum 
of  the  Academy  of  Natural  Sciences,  in  Broad  street,  was 
read  and  commented  upon  by  the  Librarian,  who  explained 
that  they  were  plications  of  alternate  layers  of  metamorphosed 
limestone  and  sandstone  deposits ;  and  that  Dr.  Leidy  had 
described  similar,  but  much  larger  ones  (one  weighing  per- 
haps 20  tons),  in  the  marble  quarries  near  Attleborough,  Penn., 
in  a  subsilurian  group  of  perhaps  the  same  age.  The  sheets 
of  graphite  covering  the  plicated  layers  prove,  no  doubt,  the 
organic  origin  of  the  calc-spar  layers ;  but  the  present  form 
of  the  mass  ought  not  to  be  taken  as  the  original  form  of  the 
animal  organism. 

Dr.  Geo.  B.  Wood  communicated  his  experiments  and  views 
on  the  revival  of  peach  and  other  fruit  trees,  by  the  applica- 
tion of  potash  to  their  roots.  A  discussion  followed,  in  which 
Dr.  Coates,  Dr.  Emerson,  Prof.  Trego,  Judge  Lowrie  and  Gen. 
Tyndale  joined. 

Dr.  G.  B.  Wood  described  a  discovery  which  he  believes  that  he  has 
made,  and  which,  if  verified  by  further  experiments,  will  be  of  great  value 
to  the  agricultural  interests  of  the  country.  Potash,  combined  with  one 
or  more  of  the  vegetable  acids,  is  an  essential  ingredient  in  vegetables, 
particularly  in  fruit,  which,  it  is  probable,  cannot  be  produced  without  it. 
Sometimes  fruit-trees  cease  to  bear,  prematurely ;  and,  in  relation  to  peach 
trees,  it  is  well-known  that,  in  this  vicinity,  after  producing  a  few  crops, 
they  not  only  cease  bearing,  but  perish  themselves  in  a  short  time  ;  whereas 
their  natural  life  is  50  or  60  years  or  more.  The  fact  seems  to  be  that  pot- 
ash is  wanting  in  the  soil  in  sufficient  abundance  to  allow  the  tree  to 
continue  to  bear  fruit  continuously.  Dr.  Wood  believes  that  by  supplying 
potash  to  the  tree,  so  that  it  shall  reach  the  radicals,  and  be  absorbed, 
the  deficiency  may  be  supplied  ;  the  fruit-bearing  power  is  restored,  and 
the  tree  itself,  if  prematurely  perishing,  revived.  He  was  led  to  this  con- 
clusion in  the  following  way :  Having  a  considerable  number  of  peach 
trees,  which  had  entirely  ceased  to  bear  fruit,  and  wei*e  themselves  obvi- 
ously decaying,  and  believing,  with  most  persons,  that  the  cause  lay  in 
the  wonns  at  the  root  of  the  tree,  he  put  in  operation  a  plan  which  ho  had 
seen  his  fiithcr  perform,  more  than  fifty  years  since,  of  digging  around 
the  base  of  the  stem  a  hole  four  or  five  inches  deep,  scraping  away  all 
the  worms  that  could  be  found  burrowing  at  the  junction  of  the  stem  and 
root,  and  filling  the  hollow  thus  made  with  fresh  wood-ashes,  recently 
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fmm  tho  lire,  ami  of  com-sc  rotaininjj  nil  their  )>otA8li.     The  ashes  ^\-oiv 
useil  with  the  view  of  tlestn»yin^  the  worms  that  mi;;ht  haveeseajHMl  luv 
tiiv.     This  was  ihuie  in  the  autuiiui  of  1H(W.     In  the  foHowin^j  sprinj;  ho 
was  hinisi If  a.Htonishetl  at  the  result.     Tlie  tnH\s  appeaixnl  to  have  l»con 
ivstoivd  to  all  their  early  f!v>hness  aiul  vi^or.     They  put   lV)rth  bright 
jjiveu  leaves,  blossouunl  copiously,  antl  hoiv  a  erop  of  Irtiit  sueh  Jis  they 
had  never  Intrne  Ik^I'ow  ;  many  of  the  hnuiehes  bivaking  down  under 
their  load  of  iHMiehes.     In  ivtleetinj;  on  thesi^  ivsidts,  l>r.  \\*ood  eame  to 
the  eonelusion  that  all  this  ehan;;e  eonhl  not  possibly  have  lK>en  prtHUirtHl 
by  the  destrurtion  of  a  few  Monns  ;  an«l»  In^sides,  thero  wen*  several  of  the 
|H»aeh  trtvs  tn*ated»  in  whieh  no  worms  etmUllK*  found.     He  wjis  thusloit 
to  the  In^lief  that  the  ival  eause  of  the  ivvival  of  the  ti"ees  was  the  a^hes, 
the  }H)tash  of  whicht  Ikmu;? lUssolvetl  by  the  niins,  had  flesreiuled  alon^;  the 
nnUs  to  their  n>(»tlets,  and  pivsentefl  to  them  the  very  IVhmI  for  want  of 
whieh  the  trees  wetx*  dyini;.     He  has,  aeeoitUujrly,  had  hundtvds  of  ^•^i- 
riou8   kinds  of  failing  fruit   trees  treated  in   this  way  this  fall,   in  tho 
ex|H»etation  of  an  abtuidant  harvest  next  year.     Should  he  live  till  then, 
he  will  inform  the  Soeiety  of  the  ivsult.     Should  ho  not  live,  the  exinnn- 
ment  will  at  Wast  have  been  put  on  iveoixl. 

la  answer  to  an  impiiry,  Dr.  Wood  said  that  the  soil  was  of  all  kinds> 
8and,  hvnn,  and  elay. 

Dr.  (\>ates  ivmarked  that  tives  at  tlrst  jrn>w  shnvly,  and  haN^e  but  littlo 
ehanee  to  j^i^t  )H>tash  fiH>m  the  limited  aixNi  whieh  they  oeeupy*  For  in- 
stanee,  annual  the  lunly  of  huyi*  tnvs  theiv  aiv  seldom  other  jrn>wths. 

Dr.  KnuM-son  jjave  Uis  experienee  of  peaeh  j;nnvin«j.  The  jwaeh, 
bn>u;jht  fnnn  IVi-sia,  Itives  a  mild  elimate,  and  sutlers  when  bnmjfht 
North,  unless pn>teeted.  When  th*st  broujjht  tothiseountryit  jjww  luxuri- 
antly, in  all  parts,  well.  Of  late  yeai-s,  however,  owin^  to  the  eleannjf 
away  of  the  foivst,  whieh  atVonled  it  the  same  kind  of  protection  whieh, 
in  Nt»rthern  Knr»»pe,  was  jriven  it  by  jrlass  it  has  heeome  limited  to  the  soft 
eliniate  of  the  iKMiinsula  between  the  Delawaw  antl  (Miesain^ake  Hays, 
wheiv  it  has  no  disease  and  bears  abundantly.  The  '*  Yellows**  however, 
although  looktnl  u|Hm  as  a  disease  spivadin^  fnmi  tive  to  tive,  is  in  faet 
pixHbuHHl  by  colonies  of  a  panisite,  whieh  pn>paj;ates  under  favor  of  a  low* 
eonstitutional  eonditit)n  of  the  tive,  pnHlueed  by  the  failun*  of  the  neces- 
sary climatic  prt^tectitm.  As  to  the  nourislnnent  of  the  tixH\  salts,  espe- 
jH'cially  of  potash,  aiv  very  nutritive.  But  theiv  is  another  element  in 
woihI  ash,  phosphorus,  which  is  the  prime  n\over  of  all  vejret«ble  life.  Dr, 
Kmerson  tlesciilHHl  one  of  his  unp\iblishcd  experiments,  with  a  peaeh 
oivhanl,  which  yielded  inferior  fruit,  but  only  as  to  ♦♦«»*«»/»;  otherwise  the 
fruit  was  as  jjtHnl  as  others.  He  jrave  a  top  dre^sinjj  of  5(H)  or  IU)0  lbs. 
of  sujHM'phosphate  to  the  aeiv,  and  the  next  year  his  peaches  bixmjyht  10 
t>r  *^0  iTUts  nuMv  in  the  nuuket.  At  a  certain  exhibition,  siune  peai^  of  a 
very  hi^h  color  weiv  displayed,  which  bix»u«iht  a  very  hiirh  pnix\  Their 
nsuvr  had  used  dojj  dtm«j  in  tpiantitics,  which  lent  additional  forw  to 
Dr.  Kmerson*s  belief  that  phosplunie  acid  heinhtened  the  color  of  his 
peaches. 

Dr,  W^hhI  n^iHvited  that  his  experiment  boix*  esjHvially  u|hv\  the  nunle 
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of  application  of  the  potash.  •  The  spreading  of  potash  over  the  surface 
of  the  land  produced  no  great  result.  But,  when  placed  where  the  rain 
water  could  carry  it  along  the  descending  roots  down  to  the  rootlets,  it  is 
immediately  absorbed  by  the  plant,  and  produces  its  effects. 

Judge  Lowrie  said  that  he  bought,  in  1888,  a  wild  place  near  Pittsburgh. 
It  was  covered  with  forest  trees  and  imderbrush.  He  cleared  away  the 
undergrowth  and  weeds .  Within  thi-ee  years  he  discovered  that  all  the  wal- 
nut and  hickory  trees  were  beginning  to  die,  although  in  rich  soil,  and  4 
or  5  feet  in  diameter,  and  some  of  them  one  hundred  feet  liigh.  In  the 
course  of  two  years  none  were  left.  The  oaks,  maples,  lindens  and  ehns 
were  not  affected. 

Prof.  Trego  said  that  in  Bucks  county,  black  walnut  trees,  planted 
along  the  fences,  grow  and  flourish  well,  and  are  not  hurt  by  standing 
quite  alone  as  shade  trees.  He  had  placed  wood  ashes  around  the  foot  of 
a  fine  i)ear  tree,  banking  it  up  around  the  tree,  but  it  had  no  eifect.  Peach 
trees  have  many  roots  running  horizontally,  and  the  rootlets  are  near  the 
soil.  To  this  Dr.  Wood  replied  that,  according  to  his  observations,  they 
descend  into  the  ground  obhquely. 

General  Tyndale  said  that  the  finest  peach  grounds  in  the  United  States 
are  the  highlands  of  Soutlieastem  Tennessee ;  the  tops  of  mountain  spurs 
of  the  Cumberland  plateau,  around  Chattanooga,  above  the  conglomerates 
of  the  Coal  Measures  and  the  cavernous  hmestones  of  the  sub-carboni< 
ferous,  two  thousand  feet  or  more  above  sea-level,  and  many  hundred 
miles  in  the  interior  of  the  country. 

The  stated  business  of  the  meeting  being  in  order,  the  Ee- 

port  of  the  Financial  Committee  was  read,  and,  on  motion,  the 

appropriations,   recommended  therein  for  the  ensuing  year, 

were  passed,  as  follows  : 

Salary  of  Librarian $700  00 

Salary  of  Assistant  to  Librarian 360  00 

Salary  of  Janitor 100  00 

Binding  Books 150  00 

Subscription  to  Journals 50  00 

Petty  expenses  of  Librarian 100  00 

Hall  account 200  00 

Insurance  account 160  00 

Publication,  in  addition  to  the  interest  of  the  publication  fund.  2,000  00 
Greneral  expenses,  other    than  the  above,  and   including  the 

commissions  of  the  Treasurer 750  00 

$4,570  00 

Pending  nominations,  Nos.  643  to  648  were  read. 

Mr.  Fraley  moved  that  the  subject  of  cleaning  and  varnish- 
ing the  portraits  of  the  Presidents  of  the  Society,  be  referred 
to  the  Committee  on  the  Hall,  with  power  to  act. 

And  the  Society  was  adjourned. 
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fers  from  the  E.  ferox,  where  the  section  is  lenticular,  the  base  triangular 
ovate,  the  outer  face  widening  downwards  and  no  grooves.  In  E.  pressi- 
dens  the  base  of  the  tooth  projects  well  beyond  the  anterior  margin  of 
the  front  of  the  premaxilliary,  while  in  the  E.  ferox  the  reverse  is  the 
case.  Length  of  tooth  20.5  lines  ;  transverse  width  at  base  6  lines;  lon- 
gitudinal do.  3.7  lines.     Length  premaxilla  31.8  lines,  depth  15.5. 

Two  specimens  from  the  cretaceous  green  sand  of  New  Jersey. 

Pneumatosteus,  Cope, 

This  genus  is  established  on  a  caudal  vc^lebra  of  peculiar  character, 
It  is  opisthocoelian,  and  without  ti-ace  of  sutui-e  of  either  neural  or  haemal 
arches.  The  elements  constituting  the  haemal  arch  appear  to  be  dia- 
pophyses ;  they  are  divergent,  and  probably  do  not  unite  distally ;  they  are 
directed  more  posteriorly  than  anteriorly.  Their  proximal  boundary  is 
apparently  indicated  by  an  indistinct  elevation,  perhaps  the  position  of 
the  original  suture.  The  neural  arch  is  split  above  by  a  deep  median 
anterior  fissure,  on  each  side  of  which  the  narrow  zygapophyses  diverge. 
There  is  no  zygantrum.  The  base  of  the  broken  neural  spine  is  very 
small,  and  is  as  long  as  wide;  it  may  probably  have  had  but  little  eleva- 
tion. 

The  structure  of  the  bone  is  exceeingly  light,  and  the  external  osseous 
layer  very  dense.  In  order  to  reduce  the  weight  consistently  with  the 
size,  the  lateral  and  inferior  faces  are  excavated  by  deep  concavities 
terminating  in  pits.  There  are  two  on  each  side  separated  by  a  longitu- 
dinal ridge-like  septum,  which  is  plane  with  the  expanded  rims  of  the 
cup  and  ball.  The  superior  pits  ai'e  beneath  the  base  of  the  neural  spine, 
and  nearly  meet  under  the  floor  of  the  neural  canal.  The  inferior  con- 
cavity is  very  large,  and  extends  from  rim  of  cup  to  ball,  and  is  divided 
longitudinally  by  a  thin  laminar  hypapophysis.  The  bases  of  the  diapo- 
physes  are  wide,  and  extend  from  the  base  of  the  ball,  three-fourths  the 
distance  on  each  side  to  the  rim  of  the  cup. 

The  form  of  the  vertebra  is  compressed.  The  ball  is  more  convex 
transversely  than  vertically,  and  presents  a  slightly  double  convexity  in 
profile.  This  is  produced  by  a  slight  transverse  contraction  at  the  in- 
ferior fourth  of  the  vertical  diameter.  The  floor  of  the  neural  canal  is 
raised  to  the  superior  margin  of  the  ball. 

This  vertebra  resembles  the  fourth  in  advance  of  the  first  bearing 
chevron  bone  in  Lepidostues.  It  dift'ers  from  it  generically,  solely  in  the 
completeness  of  the  neural  arch  abone,  since  it  is  longitudinally  fissured 
in  the  existing  genus. 

Pneumatasteus  nahunticus.  Cope. 

The  specific  characters  of  this  fossil  are  as  follows  :  The  cup  is  a  verti- 
cal oval,  slightly  truncate  below,  and  openly  concave  truncate  above. 
Its  form  is  not  unlike  that  seen  in  some  of  the  Pythonomopha.  The  neu- 
ral arch  is  much  contracted  transversely  opposite  the  neural  spine.  The 
surface  of  the  bone  is  very  smooth,  except  a  few  slight  rugae  near  the  rim 
of  the  cup. 
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Measurement, 

In.  Lin. 

Length  of  centrum 1  0 

Width     **        **      between  lateral  septa 7.1 

Depth  of  cup 8.4 

Width  "     **  7.9 

Depth  of  ball 8.5 

Length  base  (?)  pleurapophysis 6.8 

**         "      neurapophysis 7. 

Width  neural  canal  (external,  front) 5,2 

**  "         **     (internal,  behind) 2.8 

The  large  cells  are  exposed  by  the  fractures  of  portions  of  the  bone. 
The  largest  are  at  the  posterior  base  of  the  haemal  arch  and  at  the  sides 
of  the  articular  ball,  one  of  the  former  1.5  line  in  diameter.  These  meas- 
urements indicate  a  gar  of  six  feet  in  length,  if  of  usual  proportions. 

The  specimen  on  which  this  species  is  established  was  found  by  the 
writer  on  a  pile  of  miocene  marl  on  the  plantation  of  Nathan  Edgerton, 
in  Wayne  county,  North  Carolina.  Its  interstices  are  filled  with  a  hard 
clay  matrix,  similar  to  that  which  adheres  to  cetacean  remains  in  the  hard 
stratum  in  the  lower  part  of  the  miocene  shell-bed  of  that  region. 
Whether  it  wore  originally  transported  from  a  cretaceous  stratum,  is  not 
readily  asceii;ainable,  as  the  porous  and  dense  structure  of  the  bone  re- 
ceives fractures  rather  than  rounding  from  transportation,  which  cannot 
be  distinguished  from  those  miocene  specimens.  The  color  is  black. 
Mus.  Cope. 

Crommygdus  irregularis,  Cope.  Phacodus  irregularis^  Cope  Proc. 
Bost,  Soc.  N.  Hist.  18G9. 

The  name  Phacodus  having  been  given  by  Dixon  to  a  genus  of  fishes 
allied  to  Pycnodus,  from  the  Tertiary  of  Sussex,  England,  the  present 
genus  must  receive  a  new  name. 

ISCHYODUS  LATERIGERUS,    Cope  Sp.  nOV. 

This  species  is  of  about  the  same  size  as  the  I.  mirificus  Leidy,  and  pi*esents 
marked  characters.  Its  extremity  is  much  prolonged,  and  more  flattened 
than  in  any  other  species  from  the  United  States.  The  outer  and  concave 
side  is  elevated  by  the  extent  of  the  anterior  exterior  crests,  which  is  also 
remarkably  prolonged  beyond  the  dental  area  which  it  supports.  When  the 
two  mandibular  rami  are  in  place,  it  follows  from  the  above,  that  the  me- 
dian line  of  the  beak  is  occupied  by  a  deep  concavity,  which  is  walled  in  by 
the  high  anterior  outer  crest.  The  posterior  outer  crest  is  also  well  de- 
veloped, and  is  also  prolonged  acutely  beyond  the  posterior  dentinal  area. 
The  latter  is  oval  and  very  small,  less  than  .88  the  anterior.  The  ante- 
rior is  long  and  narrow  ;  its  middle  marks  the  anterior  extremity  of  the 
great  inner  area.  The  latter  is  large  in  all  dimensions,  and  is  undivided. 
Below  it  is  a  slender  intero-lateral  column.  The  mandible  is  thoroughly 
and  regularly  curved  outwards  and  backwards.  The  external  terminal 
cohimn  is  largely  developed  vertically. 

This  species  approaches  the  I.  smockii  m.  but  is  double  the  size,  is 
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ERRATA. 

100,  Eighteenth  hne  from  the  hottom,  reful  "proposed"  for  "pre- 


187,  twelfth  lino  Itom  the  bottom,  for  "relationB"  read  "dilata- 

168,  eigh  tec  iith  line  from  bottom,  omit  "been." 

seventh  line  from  bottom,  for  "Esophus"  i-ead  "EuBophus." 
171,  fifWenthline  from  bottom,  for  "miles"  read  "mileBtlistant." 

line  15,  omit  "not." 

line  17,  for  "though"  read  "and." 
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NOTICES  AND  DESCRIPTIONS  OF  FOSSILS,  FROM  THE  MAR- 
SHALL GROUP' »*  OF  THE  WESTERN  STATES,  WITH  NOTES 
ON  FOSSILS.  FROM  OTHER  FORMATIONS. 

By  Alexander  Winchell,  Director  of  the  Geological  Survey  of 

Michigan. 

The  following  notices  and  descriptions  were  drawn  up  in  March  last, 
but  their  publication  has  been  delayed  by  pressing  and  unremitting  en- 
gagements, which  continued,  very  unexpectedly,  through  the  entire 
Summer. 

These  studies  are  based  chiefly  on  specimens  from  Tennessee  and  Ohio. 
The  Tennessee  specimens  were  submitted  (witli  others)  by  Prof.  James 
M.  Safford,  about  three  years  ago,  and  the  conclusions  have  very  recently 
been  announced  in  his  Report  on  the  Geology  of  that  State.  The  Ohio 
specimens  consist  of  fossils  communicated  from  time  to  time,  during  two 
or  three  years  past,  by  Rev.  Herman  Herzer,  and  of  a  series  of  fossils  col- 
lected by  Prof.  E.  Andrews,  along  a  section  extending  from  the  Blue 
Limestone,  near  Cincinnati,  along  the  Ohio  river  to  the  Coal  Measures,"' 
and  others  collected  in  Central  Ohio  and  western  Pennsylvania. 

In  oi*der  that  the  references  in  the  following  pages  may  be  made  intel- 
ligible, I  subjoin  the  section  communicated  by  Prof.  Andrews: 

Section  along  Ohio  river  from  Adams  to  Lawrence  counties,  Ohio, 

Coal  Measures. 

,-  i  Measures  embracing  beds  of  Iron  Ore 207  ft. 

No.  1.  ^  Coal,                              \  -g„  4, 

f  Underlying  measures,  )   ' 

>^     o   (  Coarse-grained  sandstone  of  Coal  Measures,  )  oq  t< 

^^'  ''•  t  Clays  and  Iron  Ore,  ] ^^ 

-f^     q   f  ** Sub-carboniferous  Limestone"   of  Ky.,  overlying  the)     ^p  ^ 
iNO.  ^.  I      i*  Knobs"  of  the  Kentucky  Reports,  /    ^^ 

Waverly  Series. 

'Sandstones  containing,  above,  marine  plants,  eauda-galli 
and  other  fucoids,  and  near  the  bottom,  nodules  of  Kid- 
No   4         "^y  ^^^'^  ^^^^'     ^^  *^®  bottom  is  a  mass  of  sandstone  and 
'  \      Iron  Ore  embracing,  probably,  the  fossils  of  Sciotoville, 

Flagg's  Hill,  &c 258  " 

.  Sandstones 114  *  * 


f      ' 


(  Fossiliferous  ferruginous  sandstone  of  Rockville,  "i 

No.  5.  <  Sandstones  with  Fucoids,  >  127 

(  Shales  containing  the  Goniatites  described  by  Dr.  Hildrcth,  ) 

I  "City  Ledge,"  5  ft.  above  black  shale 4 
Waverly  black  shale.   Fish-bed,  Lingula aubspaiulaia,  Dis- 
cina  capaxf  Ganoid  scales,  &c 16 
Lower  Waverly  beds  with  Fucoids 127 


u 

ti 

a 
ti 


"'For  other  papers  by  the  author,  on  the  Geology  and  Paleontology  of  this  group,  see  "  First  Bien- 
nial Report"  of  the  Geological  Survey  of  Michigan,  I860;  Amer.  Jour.  Scl.  and  Arts  \2]  vol.  xxxiil, 
p.  3;>2:  lb.  xxxv,  p.  61:  l>roc.  Acad-  Nat.  Scl.,  Phil.,  Sept.,  1862,  p.  405;  lb.  .Ton..  1*<63,  p.  2;  lb.  July 
1865;  Pro.  Amer.  Phil.  Soc-,  No.  81,  (vol.  xl)  1869,  p.  57:  Geology  of  Tenn.,  18f9,  pp.  364-5  and  440. 

'■*  This  section  was  read  In  substance,  at  the  Chicago  meeting  of  the  American  Association,  In 
Aug.,  1868. 
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Wincliell.]  ^"^^  [Jan.  4, 

LiNGULA  8UB8PATULATA?  M.  &  W.  (111.  Geol.  Rep.  Ill,  437,  pi.  13,  fig. 
1).  From  Tennessee,  and  No.  6,  Rockville,  Ohio.  The  single  specimen 
from  Tennessee,  showing  the  inside  of  (apparently)  the  ventral  valve,  is 
not  over  one-third  the  length  of  the  specimen  figured  in  the  Illinois  Re- 
port ;  but  it  otherwise  agrees  with  the  description  in  outline,  surface 
markings,  position  of  beak  and  faint  radiating  lines  along  the  middle. 

Lingula  sub-spatulaia  was  described  from  the  **  Black  Slate,"  of  Union 
county.  111.  At  Vanceburg,  Ky.,  and  other  localities  on  both  sides  of  the 
Ohio  river,  is  a  black  shale  embraced  within  the  Waverly  series,  (see  No. 
6,  Andrews'  section)  which  contains  a  small  Lingula,  not  easily  distin- 
guishable from  the  Tennessee  specimen.  If  the  Ohio,  Kentucky,  and 
Tennessee  specimens  are  really  identifiable  with  tlie  Illinois  species,  it  ap- 
pears strange  that  the  latter  should  be  found  in  a  geological  position  so 
much  lower.  There  seems  to  be  occasion  for  the  query,  whether  the  Illi- 
nois equivalent  of  the  Vanceburg  Shale  has  not  become  confounded  with 
the  "Black  Shale,"  by  the  disappearance  of  intervening  beds ;  and  also, 
whether  the  entire  mass  of  the  **  Black  Shale,"  of  southern  Ohio,  Indi- 
ana and  Illinois,  does  not,  in  fact,  belong  in  a  position  considerably  above 
the  Genesee  Shale,  as  Vemeuil,  Owen  and  others  long  ago  suggested.**^ 

1  am  led  to  suspect  that  L.  suh-spatulata,  M.  &  W.,  is  identical  with  my 
L,  membranacea.^^^ 

Lingula  membranacea,  "Win.  (Proc.  Acad.  N.  S.,  Phil.,  Jan.,  1863). 
From  near  Shafer's,  Penn. 

DisciNA  Saffordi,  n.  sp. 

Shell  rather  small,  outline  nearly  circular,  but  generally  a  little  flattened 
posteriorly,  and  also  on  each  of  the  postero-lateral  boundaries.  Upper 
valve  rather  depressed  conical,  with  the  beak  midway  between  the  centre 
and  the  posterior  side  ;  under  surface  presenting  a  faint  but  distiuct 
linear  ridge  extending  anteriorly  from  the  beak  one-fourth  the  diameter  of 
the  shell.  Lower  valve  very  depressed  convex,  with  an  apical  pyriform 
indentation  having  a  blunt  spur  projecting  from  its  broad  anterior  end  ; 
no  perforation  visible.  Exterior  of  both  valves  ornamented  with  numer- 
ous fine,  unequal,  concentric  striae  ;  interiors  smooth,  except  the  faint 
vascular  markings  near  the  borders. 

This  curious  species  most  resembles  in  general  appearance,  Discina  Lo- 
densiSy  from  the  Genesee  Shale  ;  but  the  pyriform  indentation  of  the  ven- 
tral valve,  the  finer  external  strise  and  the  inconspicuous  foramen  will 
serve  to  distinguish  it. 

From  dark  bituminous  Shales  just  above  the  "Black  Slate,"  of  Hick- 
man county,  Tennessee. 

121  The  "Black  Shale,"  of  northern  Ohio,  Ontario  and  Michigan,  Is  undoubtedly  the  "Genesee," 
as  Is  proven  both  stratlgraphlcally  and  paleontoloRlcally.  (See  Proc  Amer-  Phil.  Soc,  No.  81,  p. 
77,  &c.) 

"a  I  take  occasion  to  remark  that  Gyrocercuf  Bod^ordensis,  M.  A  W.,  (111.  Rep.  III.  p.  459)  (Vom 
Rockford,  Ind.,  Is  Identical  with  my  Cyrtoceraa  Boe/^ordmse,  described  in  Proc.  Acad.  Nat.  Scl. 
July.  1865. 


1S70.]  -^"i*^  [Wiiicliell. 

DisciNA  Capax?  White  (Proc.  Bos.  Soc.  Nat.  Hist.)  From  Blr.ck 
Shale  (Bed  No.  0),  Rockville,  Ohio. 

These  specimens  resemble  D,  Lodenm  in  size  and  markings.  They 
differ  in  the  more  prominent  and  more  excentric  beak  of  the  dorsal  valve. 
The  strias  of  D.  Lodeiuis  are  also  more  regular  and  more  sharply  raised, 
and  it  is  a  larger  species.  It  is  smaller  and  thinner  than  the  types  of  D, 
capax,  but  I  hesitate  to  pronounce  it  distinct. 

DisciNA  Gallaheri,  Win.  (Proc.  A.  N.  S.,  Phil.,  July,  1865),  Col- 
lected by  Prof.  Andrews,  at  Granville,  Licking  county,  Ohio, — adherent 
on  a  Spirifera;  also,  from  near  Shafer's,  Penn. 

The  Ohio  specimens  differ  from  D.  Gallaheri  only  in  size — ^being  one- 
half  the  diameter,  or  less.  The  indentation  of  the  dorsal  valve  is  lenticu- 
lar in  outline,  and  extends  nearly  from  the  posterior  margin  to  the  centre 
of  the  valve.  Along  the  middle  of  the  indentation  on  the  inside  is  a  rib- 
bon-shaped impression,  bounded  by  a  sharp,  elevated  ridge  on  each  side, 
and  divided  by  a  similar,  parallel  ridge  running  along  the  middle  of  the 
impression.  Each  portion  of  this  impression  is  marked  by  extremely  del- 
icate, raised,  transverse  lines,  which  would  seem  to  indicate  that  the  im- 
pi*essions  are  not  the  foramen,  but  a  portion  of  the  shell.  The  foramen 
may  have  been  a  delicate  slit  occupying  the  place  of  the  median  ridge  di- 
viding the  two  impressions.  In  D.  Saffordi  the  foramen  appears  to  be 
similarly  wanting,  and  it  may  have  been  equally  slit-like  during  life. 

The  Pennsylvania  specimens  are  mei'e  casts  of  the  non-perforate  valve, 
slightly  oval  in  outline,  with  irregular,  concentric  wrinkles,  a  sub-central 
beak  elevated  one-third  the  smaller  diameter  of  the  valve.  One  of  the 
three  casts  bears  apparently  the  impressions  of  the  ribs  of  some  costate 
shell,  suggesting  that  this  individual,  like  the  Ohio  specimens,  may  have 
been  parasitic.  The  larger  of  these  casts  are  fourteen-sixteenths  by  eleven- 
sixteenths  of  an  inch  in  diameter. 

Producta  concentrica.  Hall  (Iowa  Geol.  Rep.  517,  pi.  vii,  fig.  3; 
10  Rep.  N.  Y.  Regents,  180;  see  also,  Winchell,  Proc.  A.  N.  S.,  PhU., 
July,  1865,  p.  115).  From  yellowish-brown  calcareo-argillaceous  bedp, 
and  from  calcai*eo-silicious  shales  of  Tennessee.  Also,  from  Sciotoville, 
Ohio. 

The  Tennessee  collection  contains  one  specimen  showing  both  valves, 
one  showing  the  ventral,  and  one  both  sides  of  the  dorsal  valve.  Another 
specimen  exhibiting  the  exterior  of  a  ventral  valve,  resembles  the  forms 
named  P.  Shumardianus  by  Prof.  Hall ;  but  this  name  is  probably  a 
synonym  of  P.  concentrica, 

Producta  semireticulata,  Fleming. 

Collected  by  Rev.  H.  Herzer,  at  Newark,  Licking  county,  Ohio  ;  by 
Prof.  E.  Andrews,  at  Sciotoville  (where  it  is  abundant);  from  bed  No.  5, 
Rockville  ;  from  a  point  2 J  miles  west  of  ** Cincinnati  Furnace,"  Vinton 
county,  Ohio  (in  the  upper  Waverly);  and  in  large  and  characteristic 
specimens  from  near  Shafer's,  on  Oil  Creek,  Venango  county,  Penn. 

Producta  Cooperensis?  Swallow. 

From  bed  No.  4,  Sciotoville,  Ohio. 


WlnohoU.)  ^*'^'  (Ju«,4» 

Thoiv  aiv  st^voral  siHHMmous  of  this  form,  ami  tlioy  ditVor  fmm  si»ooU 
luoiis  of  I\  ('o,>p,irnsh  fn»m  Umliujjttm,  Iowa,  i»nnoipaUy  in  a  much 
sliallowor  ventral  sinus  and  a  laix^»r  si/.o.  In  si/.o,  and  in  tho  iHHniUar  ar- 
raniromont  of  tho  {granulations  of  tlio  inner  surf  u'O,  thoy  ivsomblo  /*.  tlu- 
;)'i>c>x/,r/«i.  Win,,  but  tho  oost;o  aw  loss  dovoloiKnU  and  thow  aix^  fowor 
spiuos  diNtrilmtod  over  tho  ji^t^noral  s\irfaiH\  Thoso  fonns  ixwoniMo,  not 
a  Uttlo,  /*.  ri  tn'mtih,  llalU  t\\m\  tho  Hurlinj^tou  Linu»stt»m\  luit  tho  oos- 
t.v  a IX*  lo.ss  prouo\nuHHl,  au<l  tho  vontnil  valvo  oularj;\»s  loss  rapidly..  This 
is  |H»ssihly  tho  sjH»oios  which  has  soniotinios  boon  ixUonvd  to  P.Cortu 
IVOrb. 

PuonrcTA  ORACii.is?  AVin.  JVk'.  Aoad.  X.  Soi,,  Phil.,  July,  1805.) 
Fn>ni  botl  N*».  4,  Soitittwillo,  Ohio. 

Tho  numon>us  oasts  fixun  this  hH^ality  do  not  pix^sorvo  tho  striations  a.«* 
stn»nj;ly  as  tho  typos  of  this  spooios ;  but  thoy  aw  tiH>  bix^ad  for  /*.  /><ir- 
rfl^l,  and  tho  voutnd  valvo  is  not  sutlioiontly  pixnluood.  It  is  dosii-ablo 
yot  to  mako  ot>niparisons  with  ii|H'oiuuM»s  of  /*,  luinutif^  Shum. 

rnomrTv  mouiumjanv.  Win.  ^Phil.  Pn>o.,  July,  18(»5,  p.  IK^.>  Fixnu 
Wd  No.  4,  Soiotovillo,  Ohio. 

Pnomi'TA  AucvATA,  Uall  (Iowa  Hop.  518,  pi.  vii.  tij;,  4,  a,  b\  Quito 
abundant  in  bod  No.  5,  Uin^kvillo,  Ohio,  ijuito  identical  forms  ooour  aUo 
at  (inuivillo,  O. 

CnoNKTKs  Mvi.TirosTA,  Win.  iPix>o,  A,  X.  S.,  Phil.,  Jan,,  18(W,  p.  5.^ 
In  yollowish-brown  oaloartMwar;;illaroous  IhhIs  and  dark  bituminous  shalo* 
in  lliokman  and  Maury  counties,  Tennessee, 

Thoix*  anMwo  doi-srtl  valves  in  Pix>t*.  SalVord*s  e'olloction.  They  aijwo 
w*ith  this  sjHMMo.s  oxi^^pt  that  tho  striie  aw  eonsiden\bly  wow  obscuw 
than  oven  in  tho  typical  siKH'imens  ;  and  tho  external  surfaw  is  minutely 
gi-anulatod. 

This  siH»eio.s  I'anp^s  fix>m  the  base  of  the  Yellow  Sandstones,  at  Hurling- 
ttm.  Iowa,  into  the  base  of  the  Burlinjjton  I.imestfuio. 

Choxktks  rvi.riiKt.i..\,  Win.  ^Pixv.  A.  X,  Sei„  Phila.,  Sopt.,  t8(>*3.') 
A  siujjlo  vonti'al  valve  ihhmu's  amonj;  the  specimens  fixnn  Teunes^eo,  It 
exposes  only  tho  in,Hide,  and  hence  the  numln^r  of  ribs  cannot  Ih»  j^itisfac- 
torily  ascertained.  A  slightly  diverjjent  spine  appoai-s  at  each  oxtwmity 
of  tho  hinj»t*  lino. 

Sevend  clearly  marked  specimens  from  Newark,  Ohio,  occur  in  Pi'of, 
Andwws*  collection.  Thesi*  exhibit,  however,  thixn*  or  four  hollow  spines 
each  side  of  tho  Wak. 

Other  sjH>cinu»ns  fix>m  near  Shafer's,  on  Oil  Cwek,  Pa.,  aw  almost  per- 
foetly  identical  with  these. 

Chonktks  FisciiKni,  N,  «X:  P.  i^,Tour,  A.  X.  S,,  Phil,,  vol.  I\  Fwmdark 
bituminous  shales,  Tennessee, 

CiioNKTF.soKNirr LATA?  White  (Pr(H\  Bos,  Sm\  X.  llist.  IX,  20V  F'lxmi 
l»efl  No.  5,  Hockvillo,  Ohio. 

Tlu*  few  imperfect  sinvimons  in  the  collection  a^ywe  with  forms  <H^»ur* 
rinjj  at  Burliujyton,  Iowa,  in  tho  Yellow*  Sandstones,  and  sonu^times  w- 
ferwd  with  doubt  to  ('.  fy«lVf/^(^/.     I  suspect  they  may  all  prove  tolH>  (\ 


1S70.]  ^^^  [Winchcll. 

ptdcJiella,  Win.  The  type-specimens  of  0.  geniculata  are  from  Clarksville, 
Mo.,  and,  besides  presenting  the  characteristic  genicuhition  in  the  ventral 
valve,  appear  to  have  a  rather  shorter  hinge  line  than  these  specimens. 

Chonetes  IllinoisejsSIS,  Worthen  (^ Trans.  St.  Louis  Acad.  Sci.  I,  571). 
Occurs  in  bed  No.  5,  Rockville,  Ohio. 

Hemipronites  inequalis,  Hall  sp.  (lo.  Oeol.  Rep.  490,  pi.  ii,  fig.  6, 
a — c.)  Collected  by  Rev.  H.  Ilerzer,  at  Newark,  Ohio,  and  by  Prof.  An- 
drews, at  Granville^  Collected,  also,  by  the  latter  in  Pennsylvania,  near 
Shafer's. 

Hemipronites  umbraculum  ?  Schloth.  (Die  Petrefact.  I,  p.  256,  and 
II,  p.  67.) 

Collected  by  Rev.  II.  Ilerzer,  at  Newark,  Ohio,  and  by  Prof.  Andrews, 
in  bed  No.  4,  at  Sciotoville  and  bed  No.  5,  Rockville,  and  also,  near 
Shafer's,  Penn. 

It  may  well  be  doubted  wiiether  the  large  specimens  ranging  through 
the  equivalents  of  the  Marshall  group,  in  the  Western  States,  really  be- 
long to  the  foreign  species  to  which  they  have  generally  been  referred. 

Orthis  bubelliptica  ?  W.  t\:  W.  (Bos.  Proc.  VIII,  392.)  From  bed 
No.  4,  Sciotoville,  Ohio.     A  single  imperfect  specimen. 

Orthis  Miciielini  ?  L'EvCille. 

From  bed  No.  5,  Rockville,  Ohio  ;  from  Granville,  Licking  county; 
from  Vinton  county;  and  also,  from  near  Shafer's,  Penn. 

The  specimens  from  all  these  localities  agree  with  each  other  and  with 
specimens  commonly  referred  to  0.  Michelim,  It  is  a  form  probably  iden- 
tical with  that  from  Clarksville,  Mo.,  referred  to  0.  Yawuxemi,  by  Prof. 
Hall.  The  smaller,  flattened  specimens  approximate  0.  flavaj  Win.,  from 
the  Burlington  Sandstone,  while  a  large,  transversely  oval  specimen 
from  Rockville,  approaches  0.  resupinaia^  except  in  much  smaller  size. 
In  the  considerable  convexity  of  some  of  the  dorsal  valves  (especially  from 
Shafer's},  and  also  in  the  cast  of  the  muscular  scars,  they  differ  from  0. 
impressa,  Ilall.  If  there  are  any  permanent  specific  distinctions  among 
the  widely  extended  American  forms  commonly  referred  to  0,  MicJielmi, 
it  will  require  extended  and  careful  comparisons  to  make  them  out. 

Spirifera  HiRTA?  White  &  Whitfield. 

The  single  specimen  from  silicious  Shales,  Tennessee,  is  considerably 
larger  than  specimens  from  Burlington,  Iowa,  the  typical  locality,  and 
perhaps  the  area  is  a  little  more  extended  laterally. 

Spirifera  extenuata.  Hall  ("Iowa  Rep.  520,  pi.  vii,  fig.  6).  Collected 
by  Rev.  II,  Ilerzer  and  Prof.  Andrews,  at  Newark,  O. 

Spirifera  Waverlyensis,  n.  sp. 

Shell  semi-circular,  without  plications  (on  the  cast).  Ventral  valve 
with  an  elevated,  nearly  fiat,  transversely  furrowed  and  vertically  striated 
area,  reaching  the  whole  length  of  the  hinge-line,  which  is  scarcely  less 
than  the  greatest  width  of  the  valve.  The  plane  of  the  area  forms  a  right 
angle  with  the  plane  of  the  valve.  Surface  more  rapidly  convex  near  the 
margin  than  between  the  beak  and  the  middle  ;  lateral  slopes,  also,  gent- 
ly convex.     Sinus  deep,  well  defined,  occui>ying  nearly  one-fourth  the 
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wuUh  ot  tlu»  vrtlvo,  slightly  inxnUuvtl  anteriorly.  IVntal  lawolhv  oxtoiuU 
inj;  thnv-lUlhs  tho  K'n«'th  oftbo  valvo,  not  approxiumtod  at  iho  rostnU 
oxUvnuty,  Muscuhir  scars  striate,  Surtaro  of  east  dcstitnto  of  pUcu- 
titms,  l>ut  deeply  marked  towanl  the  tVi»nt  hy  wrinkles  of  j;ii»wth% 

Transverse  diametcr»  one  and  lixe-eij^liths  inches  ;  ante ix>- posterior  di- 
nnieter*  one  inch  ;  height  of  aiva,  thiv»MM);hths  of  an  inch. 

This  HjHvies  is  moiv  cimn»letely  destitnte  of  plications  than  any  other 
in  iHH'ks  of  the  same  ajj^» ;  and  this  character*  together  with  the  length, 
witlth  and  llatncss  of  the  aix»a,  ixMulers  it  necessary  to  adnnt  it  as  new. 

SiMRiFKUA  C'.VUTKKI,  Hall  i,N.  Vfrni»nf'n^t\  Swallow^.  Very  abundant 
in  bed  Nt).  4»  Sciotoville,  ()hit» ;  raiv  in  bed  No,  5»  Hockville,  A  single 
hjHH'inien  labelled  (Jranville,  is,  jjixdmbly  judging  fix>m  the  nnitrix),  fn»m 
Scit»toville.     Occni's  also,  near  Shale r*s,  IVnn. 

SriiiiKKUA  Mauionknsih,  Shum,  (Mo.  (tcol.  Uep.»  Pt.  ii,  p.  20J1,  pi.  C, 
ftg.  K,  a— d.>  Several  sinvinuMis  from  bed  No,  4,  Sciotoville,  Ohio,  These 
specimens  agree  tolerably  well  with  the  description  of  this  species,  and 
with  siH'cinuMis  t*i*i»m  CMarksville,  Mo,  This  scenes  to  In*  a  species,  how- 
ever, which  exhibits  a  tendency  to  graduate  on  the  one  hand,  into  N.  ^♦- 
;)/iV«r/./,  and  on  the  other,  into  X  (\tr(fn  Young  specimens  exhibit  a 
well  dellned  ventral  sinus,  with  about  two  incipient  plications;  and  having, 
nt  this  age,  sharper  dorsi>-lateral  angles  they  closely  approximate  ^^  A*^»/i'- 
ctitti,  Largt*  specimens,  on  the  contrary,  can  scarcely  be  distinguished 
fnnn  N.  Ciirdru  save  by  the  less  piMUounctHl  sinus  and  fold. 

ThertMUY,  indeed,  six  species  described  fmm  rocks  of  this  age,  which 
iuhmI  to  W  iv-exaininetl  and  eompariMl,  vi/. :  N.  M<irifnh'ni*i\  Shum.,  IHt'j.'i; 
*S\  Ciirtn-i  Hall,  18"iT-S  ;  >\  biplouiUt,  Hall.  ISoH;  N.  Vfrnonrn.^t\  Swal- 
low, ISGO;  N.  (htrjt'nnin.  Swab,  18(U) ;  ami  X  MmouvhUfiint  Swal.,  IStlU, 
The  tluve  lirst  aiv,  |H»rhaps,  distinct  species— possibly  all  the  others. 

SiMUiKKUA  8rnm>TiNnAT.\,  Hall  i^lowa  Oeol.  Hep.,  p.  rjjin.  From 
bed  No.  4,  Sciotoville,  Ohio, 

On  .some  t>f  the  casts  no  striations  aiv  certainly  seen,  except  over  u  lim- 
ited space  one  side  of  the  In^ak. 

SrnuFKUA  BUM.U'ATA?  Hall.  A  single  imiHM'fect  specimen,  IWm  No, 
4,  Sciotoville,  Ohit>.     See  ixMuarks  above  on  N,  Marinhn^tX 

SriuiFKiiiNA  80UP1U0STUIS,  White  (^Hos.  Jour.  VII,  SJ^^M,  Collected 
by  Hev.  H.  Herzer,  at  Newark,  Ohit>,  and  by  Prof.  Antlrews,  from  IhhI 
No.  4,  Sciotoville.  and  bed  No,  .\  Hockville. 

SvuiNooTiiYUiH  TYPA,  AViu.  (PriH\  Acud.  N.  S.,  Phil.'i  This  speeicH 
occurs  quite  abundantly  in  Ohio.  Mr,  Herzer  and  Pitd*.  Amhvws  have 
fnrnishcil  over  a  dozen  specimens  from  Newark,  In  bctl  No.  4,  Sciottw 
ville.  It  fonns.  with  Spirifmi  (\trtfri  i\\\t\  several  other  sjiecies,  the  prin- 
cipal mass  of  a  highly  ferruginous  stratum  of  sandstone.  It  occurs 
fixndy,  also,  near  Shafer's,  in  Pennsylvania. 

FiHun  Newark  specimens  may  Ik^  worked  out  goinl  views  of  both  valves, 
and  of  the  Infariously  striated  awMi.  Traces  of  the  psemUv-deltidium  may 
also  Ih>  seen,  and  it  ap]>ears  that  the  dental  lamelhe  aix>  very  deep,  but  the 
essential  .slruetui^e  of  the  gtuuis  d»H\s  not  appear.  Tlieiv  is  one  exceptional 
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specimen,  which  may  be  a  dorsal  valve  distorted  by  pressure  exerted  at 
the  hing^e  extremities.  If  undistorted,  it  belou^rs^,  evidently,  to  a  distinct 
species. 

In  many  of  the  SciotoviUe  specimens,  the  fissured  tube  and  other  de- 
tails of  the  internal  structure  of  the  genus  are  distinctly  sliown,  but  there 
is  difficulty  in  isolating  the  specimens  from  the  mass, 
r     A  specimen  in  Prof.  Andiews'  collection  from  Newark,  which  has  the 
'  beak  of  the  ventral  valve  somewhat  less  elevated  than  usual,  and  the  area 
considerably  vaulted,  presents  on  the  cast  of  this  valve  generic  (?)  chaiv 
acters  which  have  not  before  been  noticed.   The  whole  width  of  the  broad 
^  sinus,  in  tlie  middle  of  the  valve,  is  occupied  by  a  pair  of  veiy  I'.cculiar 

ocolusor  scars,  separated  by  the  shallow  impression  of  a  low  median  ridge. 
Each  scar  appears  somewhat  like  the  representation  of  the  head  of  a  sheaf 
of  wheat — the  divergent  and  pendent  heads  of  grain  being  turned  toward 
the  extremities  of  the  shell.  The  two  scars  together  are  an  inch  broad, 
and  of  equal  length.  These  characters  recur  in  a  specimen  from  Shafer's, 
Pennsylvania. 

I  have  some  suspicion  that  Syringothyris  typa  is  identical  with  Spirifera 
capax,  Hall.  The  principal  distinction,  so  ftir  as  I  observe,  consists  in 
the  lobular,  anterior  prolongation  of  the  ventral  sinus  of  the  former.  In 
a  specimen  having  a  transverse  diameter  of  3i  inches,  and  a  lieight  of 
area  of  If  inches,  the  ventral  sinus  projects  three-fourths  of  an  inch  be- 
yond the  general  froftt  of  the  shell.  All  of  my  specimens  present  this  char- 
>  acter  ;  but  it  does  not  appear  in  the  description  and  figures  of  8.  capfuv. 

As  this  is  a  character  which  probably  bears  a  relation  to  the  age  of  the 
shell,  it  may  be  that  S.  capax  was  described  from  immature  specimens. 
If  so,  this  species  should  be  known  as  SyringothyHs  capax. 

Spikigeua  Hannibalensis,  Swallow  (St.  Louis  Trans,  vol.  I,  p.  G40\ 
Several  good  casts  from  bed  No.  4,  SciotoviUe,  some  of  wliich  show  both 
valves.  Impressions  of  the  exterior  are  common,  showing  that  this  s>pe- 
cies  fiourished  to  luxuriant  dimensions.  A  pair  of  spines  is  i)reserved, 
with  a  bit  of  smooth  shell  attached. 

Spiiugeka  Oiiiisnsis,  Win.  (Proc.  A.  Nat.  Sci.,  Phil.,  July,  IROo,  p. 
118.)    From  bed  No.  4,  SciotoviUe,  Ohio. 

Rhynciio^ella  Saoeriana,  "Win.  (Proc.  Acad.  N.  Sci.,  Phil.,  Sept., 
1802,  p.  407.)  Six  specimens  from  dark  bituminous  shales,  Tennessee. 
Also,  from  Newark,  Ohio;  bed  No.  4,  SciotoviUe  ;  Granville  (abundant, j 
and  from  *'  Cincinnati  Furnace,"  Vinton  county,  where  it  is  of  frequent 
occurrence. 

This  is  a  common  and  widely  distributed  species.  I  have  heretofore 
known  it  from  remote  parts  of  Michigan,  and  from  Medina,  Ashland, 
Cuyahoga,  Summit  and  Licking  counties,  Ohio. 

Rhynciionella  MissouRiENsis,  Shum.  (Mo.  Report  II,  204.)  From 
bed  No.  4,  SciotoviUe,  Ohio. 

RiiYNCiiONELLA  Marsiiallensis,  Win.  (Proc.  A.  N.  S.,  Phil.,  Sept., 
18(i3.)     From  QranvUle,  Licking  county,  Ohio. 

A.  r.  a.— VOL.  xiT— n. 


CkXTRONKIXA?   Fl.OUA,  IK  sp. 

Shell  brtKuUy  ovato,  nUlior  ivotilinoar  alonjj  tho  oanlinal  sloi>os,  Imxnt^ly 
aiul  sliiihtlv  sinnatiN  or  iu>t,  alonur  tho  vent  ml  eonimissuix* :  j:^*mM'5U  form 
of  oai'li  valvo  a  si^j»«iout  ot  a  sphoixv  Surfaiv  of  slioU  very  liiioly  ami 
sharplv  striate  lH»th  loni:itiulinallv  ami  oomviUrieally, 

T,en>:th,  lUttvn-sixteeuths  of  a«  ineli ;  bivadlh,  fourteiMi-^ixtoeiiths ; 
tlueknoss  of  both  valves  st^veu-sixttvnths. 

Thin  sjHHMes  is  bi»a«ler  ami  less  n^stmte  than  C,  AV^k  AVin.  ,rnH\  A* 
X.  S.,  Phil.*  »Tuly»  isri\  p.  t'2;^^  ami  also  less  turn iti  aixntm)  the  mai>rius, 
lH»>i«les  Ihmiij;  mm'h  moivtli^tinotly  striate. 

TluMiixh  I  am  not  i>ositive  of  the  «»*^nene  ivlations  of  this  siHvies»  it  ai>- 
jH^ars  tt»  Ik*  eonjrenerie  with  (\  -I'.V**,  Thest*  sjuvies  aiv  lunh  ornamentiHl 
with  Ivautifiil  tert^bnituloitl  imnetatioiis,  ami  lH»th  exhibit  the  elongatetl 
riblKm-like  mnseular  markings  on  the  ventral  valve  whieh  also  ehanu'- 
terize  the  well-tletermineil  sjHH'ies  C  Jti':\i,  In  one  of  the  s|Hvimens  n»- 
ferretl  piwisiunally  to  ('.'  f'Tif,  iheiv  is  a  lo\v»  but  elonsjatinl  nieilian 
septum  in  the  iU»i>;il  valve,  fn>m  \>hieh»  near  the  beak»  imxh^hhIs,  on  eaeh 
si<le»  a  thin  horizontal.  Kutuitmlinal  plate,  ivaehiu^if  half  the  length  of  the 
septum.  In  the  vent  ml  vahe,  the  tlental  lamelhe  aw  feebly  <levelo\HMl, 
antl,  inste,*!*!  of  n\iehin;r  tlie  inner  surfaee  of  the  vahe,  they  eurve  towanl 
tho  nuMlian  line  ami  jtMU  eaeh  other,  leavinj;  a  Muall  spaee  K^twiHMi  the 
tmu'^vei^e  septiun  thus  tornunl  antl  the  surfatx^  t»f  the  valve— Ikmuj;  thus 
a  kiml  of  .t/i. »<•-**//.  r  .v^*,*?.  •#  i  tnrUtf. — or,  moivstriotly.  a  tixmjrlHike  plate, 
as  in  i\th*itrop?,»rui,  but  not,  like  that,  supjHnieil  by  a  metlian  verlieal 
)»lato.  It  is  worthy  of  eon^iileration  whether  these  tlistinetive  ehameters 
are  not  of  j'tMierie  importanoe.  The  struetuix*  m^tieiMl  in  this  sjHvimen 
eonneets  /*<"»/«»'/♦*'. "f..*  with  7<rr  *»rwff..'«i,  as  (\f  •»;i»r.»/»'#"rr«i  eonneots  /V'#f»i- 
th'TtiK  with  7»V»/,»n7*'i#»  "if,  1  ix\Ner\e  the  subjeet  fi»r  further  study. 
Fnmi  Ivd  Ni».  4,  S<  iotoville,  iMiio. 

Pkunopkitkn  ;*  (\>orKUKNMs,    Shum,  sp.  (Mo,  (Vol.  Hep.,  W.  iu  p% 
20U,  pi.  C,  15.^     llerzer^s  eolleetiou,  Newark,  Ohio, 

The  siuj^le  internal  ea>t  ivfenetl  to  this  vSjHH'ies  is  mther  tiH>  nanvw — 
havinjr  alnmt  tlie  form  of /*.  ;/,,.?/;•/•.»,♦>.  It  is  marked  by  about  lifteen 
etmi"se  mdiatiuiT  jjixH»ves,  witli  M»me  traces  of  smaller  intermetliate  ones, 
Messi^s,  Meek  and  Worthen  have  expiessed  a  sti\>n,tr  suspicion  vlll, 
lttH>l,  Hep.  111.  p,  454  ,  that  /V/-h.«,»r-\V;»  .V  y,?/.»rmMand  /**  Shu**)fnfh\m- 
ii»i\w  but  varieties  of  .IriVf.**!  <^»•  •/»<;'<•  »».<*.<,  8hum,  1  embmtvtheopjHntu- 
nity  t04H>rivet  the  injpix^ssion  t>f  the^e  auihoi'N  that  the  surfaix^  ehametei'sof 
/*.  #i*-#.?f'»»rw»M  have  m»t  been  sivn  in  a  |H*rteet  state  of  pieservatiou,  1  have 
impivssitms  of  exterioi's  of  this  speeies  uinm  tine  laluuvst  lithojjmphie^ 
.stone,  in  whieh  the  nu»st  delicate  diameters  aiv  nuich  moix^  jKnieetly  piv- 
servinl  than  they  jjiMjemlly  ait>  in  lV>ssils  ivtainiujjthe  actual  sliell.  ituttA 
peix'ha  n\^tomtions  fixmi  thev<e  nioulds  aix^  perfectly  destitute  of  tlue  ra* 
diatin*;  stria\  On  the  eoutmry,  they  exhibit  very  tine,  sharp  and  ix^sjular 
eontvntric  striie,  ami  t^bsolete  tmees  of  a  tewstmgj;:liu,i;,  irivs»\dar,  diseon- 
tinmms,  bix^ad  l\»lds  or  utuhdations.  This  speeies  is  also  distinctly  nar- 
ix>\ver  than  the  othei^.     "NVith  little  doubt,  its  validitv  slunild  W  admitted. 
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Pernopecten  limattjs?  Win.  (Proc.  A.  N.  S.,  P.,  July,  1865,  p.  126.) 
Kewark,  and  bed  No.  4,  Scioto ville,  Ohio. 

Like  the  other  Ohio  representatives  of  the  species  of  this  family,  the 
specimens  of  this  species  are  considerably  larger  than  the  Iowa  types. 

AVICULOPECTEN  NeWARKENSIS,  U.  Sp. 

Dorso-ventral  and  antero-posterior  diameters  and  length  of  hinge  line  as 
the  numbers,  14,  10  and  7.  Left  valve  rather  convex,  its  cardinal  slopes 
forming  an  angle  of  about  60^,  and  thus  creating  a  sharper  beak  than  is 
usual  in  this  genus.  Anterior  ear  somewhat  inflated,  with  about  six 
strong  radiating  striae,  finer  intermediate  ones,  and  numerous  fine  decus- 
sating striaj.  Posterior  ear  a  little  smaller,  flat,  its  posterior  boundary 
nearly  at  right  angles  with  the  hinge.  Beak  scarcely  exceeding  the  hinge. 
Surface  marked  with  numerous  fine,  unequal,  slightly  wavy,  delicately 
crenulated,  radial  stria;. 

Dorso-ventral  diameter  fourteen-sixteenths  of  an  inch  ;  autero-postcrior, 
ten-sixteenths  ;  length  of  hinge  line,  seven-sixteenths. 

The  stria3  are  of  the  size  of  those  in  A.  teniticostus,  Win.,  but  they  are 
less  rigid,  regular  and  uniform  ;  the  shell  is  less  circular,  and  the  umbo 
is  more  prominent. 

Aviculopecten  Caroli,  Win.  (Proc.  A.  N.  S.,  Phil.,  Jan.,  1863,  p.  9.) 
From  Newark,  bed  No.  4,  Sciotovillo,  and  from  Granville,  Ohio. 

The  specimens  from  Licking  county  are  all  right  valves,  and  are  much 
ilatter  than  typical  specimens  of  the  same  valve. 

Aviculopecten  occidentalis.  Win.  (Proc.  A.  N.  S.,  Phil.,  Jan.,  1863, 
p.  9,)  From  Newark,  Licking  county,  Ohio.  The  largest  specimen  is 
twice  the  size  of  the  Iowa  types.  A  right  valve  of  the  same  size,  from 
Granville,  shows  also  obsolete,  irregular,  radiating  furrows  around  the 
margin  of  the  cast. 

Sanquinolites  naiadiformis,  n.  sp. 

Length  two  and  a  half  times  the  height ;  laterally  flattened  below  the 
umbo  ;  dorsal  and  ventral  margins  parallel  or  nearly  so — the  ventral 
sofnetimes  with  a  broad  shallow  sinus  extending  upwards  over  the  valves 
and  vanishing  near  the  umbo ;  a  distinct  umbonal  ridge  flattening  out 
near  the  postero- ventral  angle,  at  which  place  the  outline  presents  a 
rounded  angulation  ;  the  postero-dorsal  slope  making,  with  the  dorsum, 
an  angle  of  45^. 

Length,  2  J  inches ;  height,  one  and  one-sixteenth  inches  ;  thickness, 
half  an  inch. 

The  above  description  is  based  on  a  specimen  from  Hillsdale,  Michigan. 
Mr.  Herzer  has  sent  a  single  specimen  from  Newark,  Ohio,  which  agrees 
with  this  ;  but  such  is  the  state  of  preservation  of  lamellibranchs  in  this 
fonnation,  that  there  is  extreme  difliculty  in  ascertaining  their  generic 
characters.  Another  specimen  from  Granville,  Ohio,  presents  a  still  bet- 
tor specific  accordance. 

Sanouinolites  (Cypricardia?)  securis,  n.  sp. 

Outline  of  shell  sub-oval,  anteriorly  indented  by  a  small  luuule,  over 
which  hangs  the  small,  incurved,  approximated,  sub-terminal  beaks.  A 
very  prominent,  sub-acute  ridge  runs  from  the  beaks  i)osteriorly  and  but 
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Centronella?  Flora,  n.  sp. 

Shell  broadly  ovate,  rather  rectiUnear  along  the  cardinal  slopes,  broadly 
and  slightly  sinnate,  or  not,  along  the  ventral  commissure  ;  general  form 
of  each  valve  a  segment  of  a  sphere.  Surface  of  shell  very  finely  and 
sharply  striate  both  longitudinally  and  concentrically. 

Length,  fifteen-sixteenths  of  an  inch ;  breadth,  fourteen-sixteenths  ; 
thickness  of  both  valves  seven-sixteenths.  / 

This  species  is  broader  and  less  rostrate  than  G.  Allei,  Win.  (Proc.  A. 
N.  S.,  Phil.,  July,  1865,  p.  123,)  and  also  less  tumid  around  the  margins, 
besides  being  much  more  distinctly  striate. 

Though  I  am  not  positive  of  the  generic  relations  of  this  species,  it  ap- 
pears to  be  congeneric  with  C.  Allei.  These  species  are  both  ornamented 
with  beautiful  terebratuloid  punctations,  and  both  exhibit  the  elongated 
ribbon-like  muscular  markings  on  the  ventral  valve  which  also  charac- 
terize the  well-determined  species  C.  Julia.  In  one  of  the  specimens  re- 
ferred (provisionally)  to  G?  Flora,  there  is  a  low,  but  elongated  median 
septum  in  the  dorsal  valve,  from  which,  near  the  beak,  proceeds,  on  each 
side,  a  thin  horizontal,  longitudinal  plate,  reaching  half  the  length  of  the 
septum.  In  the  ventral  valve,  the  dental  lamellas  are  feebly  developed, 
and,  instead  of  reaching  the  inner  surface  of  the  valve,  they  curve  toward 
the  median  line  and  join  each  other,  leaving  a  small  space  between  the 
transverse  septum  thus  fonned  and  the  surface  of  the  valve — being  thus 
a  kind  of  shoe-lifter  septum  inverted^ — or,  more  strictly,  a  trough-like  plate, 
as  in  Gamarophoria,  but  not,  like  that,  supported  by  a  median  vertical 
plate.  It  is  worthy  of  consideration  whether  these  distinctive  characters 
are  not  of  generic  importance.  The  structure  noticed  in  this  specimen 
connects  Peniamerus  with  Terehratula.  as  Gamarophoria  connects  Penta- 
merus  with  Rhynchonella.  I  reserve  the  subject  for  further  study. 
From  bed  No.  4,  Sciotoville,  Ohio. 

Pernopecten?  Coopeuensis,    Shum.  sp.  (Mo.  Geol,  Rep.,  Pt.  ii,  p. 
206,  pi.  C,  15.)     Ilerzer's  collection,  Newark,  Oliio. 

The  single  internal  cast  referred  to  this  species  is  rather  too  narrow — 
having  about  the  form  of  P,  limn^formis.  It  is  marked  by  about  fifteen 
coarse  radiating  grooves,  with  some  traces  of  smaller  intennediate  ones. 
Messrs.  Meek  and  Wortlien  have  expressed  a  strong  suspicion  (111. 
Geol.  Rep.  Ill,  p.  454),  thdit  Pernoiyecten  limopformis  2a\d  Pf  Shumardiaii- 
iis  are  but  varieties  of  Avicula  Gooperensis,  Shum.  I  embrace  the  opportu- 
nity to  correct  the  impression  of  these  authors  that  the  surface  characters  of 
P.  limcpfovmis  have  not  been  seen  in  a  perfect  state  of  preservation.  I  have 
impressions  of  exteriors  of  this  species  upon  fine  (almost  lithographic) 
stone,  in  which  the  most  delicate  characters  are  much  more  perfectly  pre- 
served than  they  generally  are  in  fossils  retaining  the  actual  shell.  Gutta 
percha  restorations  from  these  moulds  are  perfectly  destitute  of  fine  ra- 
diating striae.  On  the  contrary,  they  exhibit  very  fine,  sharp  and  regular 
concentric  striae,  and  obsolete  traces  of  a  few  straggling,  irregular,  discon- 
tinuous, broad  folds  or  undulations.  This  species  is  also  distinctly  nar- 
rower than  the  others.     With  little  doubt,  its  validity  should  be  admitted. 
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lamellar  stria3  of  growth  indicating  a  coarsely  and  unequally  crenate 
aperture. 

. .'  %•  Of  this  species  two  varieties  may  be  recognized  :  (A)  The  typical  form, 

differing  from  P.  paraliumt  W.  &  W.,  in  its  excentric  apex  ;  (B)  A  form 
less  profoundly  plicated — perhaps  because  younger  specimens.  These 
forms  I  was  at  first  inclined  to  regard  as  varieties  of  P.  haUotoideSj  31.  & 
W.,  but  I  believe  the  departures  are  too  extreme  and  the  mutually-con- 
curring specimens  too  numerous  for  specific  identity  with  the  Illinois 
forms. 

Tlie  largest  specimen?,  when  resting  on  the  aperture,  are  an  inch  in 
height ;  the  transverse  diameter  of  the  aperture  is  five-sixteenths  of  an 
inch,  and  the  dorso-ventral  diameter  six-sixteenths. 

Quite  abundant  at  Newark,  Ohio. 

Platyckras  iialiotoides,  M.  &,  W.  (111.  Geol.  Rep.  458,  pi.  xiv,  fig.  3). 
From  Newark,  Ohio. 

Pleurotomaria  ITickmanensis,  Whi.  (Tenn.  Geol.  Rep). 

Glbbose  shells  in  an  incomplete  state  of  preservation,  showing  regularly 
convex  whorls  ornamented  with  numerous  delicately  piised  and  finely 
beaded  revolving  striae,  and  a  well-defined  band,  without  distinct  carina. 
The  striae  limiting  tlie  band  are  not  beaded,  but  all  the  others,  on  both 
sides,  bear  50  to  GO  granulations  to  the  inch.  The  stria3  are  quite  unequal 
in  number  and  distribution,  since  they  increase  by  implantation,  with  the 
growth  of  the  shell.  The  base  of  the  shell  is  about  an  inch  in  diameter, 
and  seems  to  be  perforated  by  a  small  umbilicus. 

From  dark,  bituminous  shales,  Hickman  county,  Tennessee. 

Pleurotomaria  vadosa.  Hall  (XIII.  Rep.  N.  Y.  Regents,  p.  108.) 
Numerous  casts  occur  in  bed  No.  4,  Sciotoville,  Ohio,  which  are  quite 
identical  with  casts  from  ^lichigan.  Some  imperfect  moulds,  larger  than 
the  typical  forms,  occur  also  in  bed  No.  5,  Rockville,  Ohio. 

MuRCHiaoKiA  PROLIX  A,  W.  &  W.  (Proc.  Bos.  Soc.  N.  11.  VIII,  303.) 
Bed  No.  4,  Sciotoville,  Ohio. 

MuRCiiisoNiA  QUADRiciNCTA,  Win.  (Proc.  Acad.  N.  S.,  Phil.  Jan. 
1803,  p.  19.)     Bed  No.  4,  Sciotoville,  Ohio. 

Bellerophon  CYRT0LITE8,  Hall.  (XIII.  Rcp.  N.  Y.  Reg.) 
'  A  single  imperfect  specimen  fnmi  Granville,  Ohio. 

CoNULARiA  BYBLis,  White.  (Proc.  Bos.  Soc.  N.  H.,  Feb.  18G2,  p.  22.) 
From  dark,  bituminous  shales,  Hickman  county,  Tennessee. 

I  feel  no  doubt  of  the  identity  of  this  species.  It  possesses  the  same 
small  isolated  eminences  or  granulations  ranged  in  a  line  along  the  crests 
of  the  ridges,  which  cliaracterize  well  preserved  specimens  from  Burling- 
ton, Iowa.  From  60  to  75  of  these  eminences  may  be  counted  in  the  space 
of  an  inch. 

Dr.  White  does  not  mention  these  grjinulations  ;  only  stating,  "spaces 
between  the  ridges  finely  crenulate."  Worn  specimens  develop  a  series 
of  transver.se  bars  between  the  ridges,  which  undoubtedly  correspond  in 
position  with  the  granulations  seen  in  unworn  specimens.  Compare  with 
this  species,  (7.  Gervillei  &^  A.tq\ux\,c  et  Vern.,  Mem.  Foss.  Rhenish  Prov. 
in  Trans.  Geol.  Soc,  Lond.,  vol.  VT,  p.  351. 


Kitlo  Ik'Iow  the  Jovd  of  tho  stniiijlit  uuioutod  hinijo  lino.  The  jjixnuost 
tlntknrs>  of  tlio  slioll  is  tlioivfoiv  luvir  (ho  thittoiioil  iloi-siU  boixlor.  Fix>m 
t!ns  riil^o  tho  latoril  siirfiuvs  pixnvod  with  sliijht  ourvuturo  to  tho  ventral 
margin,  so  tluit  the  unitotl  valves  pivsinit  u  euneate  or  Siunewhat  axe-like 
f.Min. 

Lt'n«rth»  one  inch  ;  hoijjht,  t hirt eon-sixteenths ;  transvei*se  diameter, 
nine-Mxtoontlis, 

Tlu>  s|HH*it»s  is  loss  oloiv^ato  than  (^;;»r»Vi.'n/»'«i  n)  *W«f,  and  has  a  ixmnd- 
etl,  instead  t»f  triuu"  ito  poNtiM'ior  extivniity  ;  the  iunlK»nal  ridi^\  alsiK  is 
neanT  (he  liiiitie  niaiv;in. 

l\»lhMted  h\  Kev.  11,  llerzer.  at  Newark,  Ohio, 

SANt.i  iNoi.iThs  Maumim.i.knms  Win. 

OeeiUN  in  hetl  No.  4,  Srit»to\  illo,  (Miio. 

Ai.i.ouisMA  Si:i>ravii  Ki\)  llANMnM.KNsis,  Shnin.  Olo.  l\op»  p.  '.HVO. 
S|HH imens  fn»m  Ne>\ark,  (>hio,  atjive  hettor  with  tho  Unrliniilon  ^low;P 
forms  nsnally  ix^fonvd  to  this  siioeios,  than  \\ith  Dr.  Shnnianl's  Ji»»niv  of 
the  ty|o. 

C'YruuAKPiA  (?^  Kion>A.  W.  iV  W.  iHt»s.  l>ri»o,  Vlll.  oOO.'^ 

A  sinjjlo  spoeimon  tivni  Newark,  Oliio,  \\lni  luK>os  not  >how  tho  **sooond 
ritiiro*'  iH'twoon  tlio  main  umhonal  anj;lo  ami  tho  hinijo.  ami  whioh  may 
ivsult  fri>m  doi*>o- ventral  oomjnYssit»]K 

Lkpa  nKM.isTUiATA?  Stephens  ^Ani.  .lonr.  Sii.  [01  vol.  XXV,  p, '^(k^ 
Five  sjH'eimen.s  from  d,irk«  hitnnunous  S!k;Kn  Tennes.^oe,  aio  ivforred  to. 
this  siHU'ioj*  solely  mi  aeeount  of  external  ivsomManoos.  They  have  tho 
jHvnliar  form  antl  sharp  otnuvntrie  t*nrn>ws  of  tho  spooios.  They  aiv  a 
little  o>er  an  inoh  in  lenj::th,  bnt  th»  not,  in  this,  oxooed  sjiooinions  fixm\ 
Ihittle  Cnek,  Miehijjan. — the  typieal  U»eali(y.  At  the  ,same  time,  no  in- 
dication of  hinj;e-strnotnro  has  hoon  ohsoivod,  ami  tho  shell  seems  to  have 
lH»on  thinner  than  usnal  for  tho  spooios  of  this  family,  Shonld  turther 
discovery  demonstnite  that  those  snooin\ons  do  not  helonjj  to  /.»«/«i,  they 
will  iH'rhaps  tall  into  tho  jjonns  ^M^  trirlht  of  Mo<.\>y  ;  bnt  1  do  not  oon~ 
sidor  it  alU»\vablo  to  pri>pt»ise  a  siK'oilie  name  to  Ih^  based  on  disooverios  of 
some  fntniv  invest  ij^atoi*, 

CoNooAUDirM  ri'i.niKi.i.rM,  White  «\:  Whit.  (,PriH\  l>os,  Sik\  X,  11. 
Vlll.  2in>.)     Fixmi  Newark,  Ohio. 

Soi.KN  scAi.ruiKOKMis,  Win.  ^Proo.  Aoad.  N,  S.,  Phil.  Sep.,  IStW,  p. 
•l*^J\^  Fix>;n  dark,  bitnminons  shales,  Tennessee.  Like  other  spooios  in 
tho  same  sitnation,  the  shell  is  thin  and  fnii^ilo.  This  pix>bably  ivsnltod 
from  an  insxitlioionoy  of  caloauHms  matter  in  tho  watei*s  whioh  pivoipi- 
tatod  the  arj^ilUv-bitnniinons  materials  of  tho  rook, 

SoixN  QrAPHANtu'i.AKis,  Win.  vPi'^H'.  A,  N.  S..  Phil.  Jan,,  15^(1*^.)  A 
frajr"ient  from  Oranville.  (.'hio. 

Pl^ATYCKUAS  HkHZKUI,  n.  Sp. 

Shell  nithor  l»rj;o.  consisting  of  abont  two  ooils,  whioh  enlartfi*  inipidly 
wear  the  apex,  and  jjradnally  throujih  tho  last  half  of  tho  whorl ;  latondly 
compressed,  and  dorsally  snb>anpilatod,  oxivpt  near  tho  aj  ortniv  :  irn^ 
gnlarly  plicated  longitndinally,  and  marked  tiansvorsoly  by  deeply  waved. 
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lamellar  sfcrias   of  growth   indicating  a  coarsely  and  unequally  crenate 
aperture. 

Of  this  species  two  varieties  may  be  recognized  :  (A)  The  typical  form, 
dittering  from  P.  par  all  am,  W.  &  W.,  in  its  excentric  apex  ;  (B)  A  form 
less  profoundly  plicated — perhaps  because  younger  specimens.  Thej-e 
forms  I  was  at  first  inclined  to  regard  as  varieties  of  P.  JialiotoideSy  M.  & 
W.,  but  I  believe  the  departures  are  too  extreme  and  the  mutually-con- 
curring specimens  too  numerous  for  specific  identity  with  the  Illinois 
forms. 

The  largest  specimens,  when  resting  on  the  aperture,  are  an  inch  in 
height ;  the  transverse  diameter  of  the  aperture  is  five-sixteenths  of  an 
inch,  and  the  dorso-ventral  diameter  six-sixteenths. 

Quite  abundant  at  Newark,  Ohio. 

Platyckuak  iiALiOTOiDES,  M.  &.  W.  (111.  Gcol.  Kep.  458,  pi.  xiv,  fig.  JJ). 
From  Newark,  Ohio. 

Pleurotomakia  IIickmanensis,  "Win.  (Tenn.  Geol.  Rep). 

(rlbhose  shells  in  an  incom})lete  state  of  i)reservation,  showing  regularly 
convex  whorls  ornamented  with  numerous  delicately  j-aised  and  finely 
beaded  revolving  striae,  and  a  well-defined  band,  without  distinct  carina. 
The  striae  limiting  tlie  band  are  not  beaded,  but  all  the  others,  on  both 
sides,  bear  CO  to  00  granulations  to  the  inch.  The  striaj  are  quite  une(iual 
in  number  and  distribution,  since  they  increase  by  implantation,  with  the 
growth  of  the  shell.  The  base  of  the  shell  is  about  an  inch  in  diameter, 
and  seems  to  be  perforated  by  a  small  umbilicus. 

From  dark,  bituminous  shales,  Hickman  county,  Tennessee. 

Pleurotomaria  vadosa.  Hall  (XIII.  Kep.  N.  Y.  Regents,  p.  108.) 
Numerous  casts  occur  in  bed  No.  4,  Sciotoville,  Ohio,  which  are  quite 
identical  with  casts  from  Michigan.  Some  imperfect  moulds,  larger  than 
the  typical  forms,  occur  also  in  bed  No.  5,  Rockville,  Ohio. 

MuRCHisoxiA  PROLixA,  W.  &  W.  (Proc.  Bos.  Soc.  N.  II.  VIII,  303.) 
Bed  No.  4,  Sciotoville,  Ohio. 

MuRCHisoNiA  QUADRiciNCTA,  Win.  (Proc.  Acad,  N.  8.,  Phil.  Jan. 
1803,  p.  19.)     Bed  No.  4,  Sciotoville,  Ohio. 

Belleropiion  cyrtolites,  Hall.  (XIII.  Rep.  N.  Y.  Reg.) 
'  A  single  imperfect  specimen  from  Granville,  Ohio. 

CoNULARiA  BYBLis,  White.  (Proc.  Bos.  Soc.  N.  II.,  Feb.  1802,  p.  22.) 
From  dark,  bituminous  shales,  Hickman  county,  Tennessee. 

I  feel  no  doubt  of  the  identity  of  this  species.  It  possesses  the  same 
small  isolated  eminences  or  granulations  ranged  in  a  line  along  the  crests 
of  the  ridges,  which  characterize  well  preserved  specimens  from  Burling- 
ton, Iowa.  From  00  to  75  of  these  eminences  may  be  counted  in  the  space 
of  an  inch. 

Dr.  White  does  not  mention  these  grtinulations  ;  only  stating,  "spaces 
between  the  ridges  finely  crenulate."  Worn  specimens  develop  a  series 
of  transverse  bars  between  the  ridges,  which  undoubtedly  correspond  in 
position  with  the  granulations  seen  in  unworn  specimens.  Compare  with 
this  species,  C.  Ger cillei  iVArchiac  et  Vern.,  Mem.  Foss.  Rhenish  Prov. 
in  Trans.  Geol.  Soc,  Lond.,  vol.  VI,  p.  351. 


roMLAKiA  Newiu:uiiyi,  AVin.  (l*riH\  A.  X.  S.,  Phil.  July,  186.),  p. 
l:'0. )     Fmm  l.od  Xt».  4,  SciotovilUs  Ohio. 

This  shi'll  was  pn»hably  as  larj^o  as  ('.  hf,hh's.  It  has  the  form  of  a 
(luadra uvular  i>yranu<l  ooiMpivssml  in  the  diivrtioii  of  two  opposite  suif^les. 
It  lUlVers  from  ('.  hifhliA  lus  foUows : — Its  fonu  is  much  moi*e  distinotlv 
an^uhited  :  the  si'pta  raiij;e  from  17  to  44  to  the  iueh,  wliile  in  C.  byhliH 
they  raii;re  from  T\\S  to  TiH  to  the  ineh  ;  it  l»eai*s  a  deep  V-shaped  furrow 
ahnii;  eaeh  of  the  angles  ;  within  this  furrow  the  septa  are  de tie eted  ab- 
ruptly toward  the  base  of  the  shell,  so  that  they  meet  fnmi  opposite 
sitles  at  about  a  y\\*\\\  an^le  ;  the  sei>ta  alst)  sweep  toward  the  base  with  a 
)Ljeutle  eurve  in  their  extension  aeross  the  sitle  of  the  pyramid,  by  wliieh 
thiir  eentivs  are  abiuit  two  intervals  lower  than  the  portions  in  the  ridgo 
whieh  bounds  the  angle- furrow.  In  T.  /'//^^>  the  sei>ta-margins  also  tivnd 
toward  the  ba^e.  but  they  aix?  moiv  nearly  ^trai«Jht  from  anjjle  to  eentiw 
The  septa,  like  those  in  C  bj^'Kt\^  and  many  other  sj>eeies,  aiv  ornamented 
alonj;  their  marj^ins  by  delieate  ^granulations.  The  .sj»eeies  apiM?ars  to 
liave  lH*en  at  least  thife  or  lour  inehes  in  lenjjth. 

The  .septa  towanl  the  upiHM'  end  beoiune  moi-e  dii*eet,  and  I  have  little 
dtiubt  that  it  was  the  apieal  jHirtion  of  this  speeies  from  whieh  C.  -AV*r- 
fnrrt/i  was  orij^inally  deseribed. 

OuTHot  Ku.\8  iNniANKNsK  Hall.  (XIII.  Kep.  N.  Y.  Kejr.)  From  Xew- 
ark  and  from  bed  Ni».  4,  Seiotoville,  Ohio.  One  of  the  speeimeus  from 
the  latter  loealitv  exhibits  a  bn>ad  eonstrietion  near  the  base  of  the  outer 
ehamlMU*.  From  Newark  are  also  fragments  of  an  Ort/too'nis  having  au 
elHptie  seetion  and  oblique  septa. 

XAi'TiLrs  i^TiiKMAToniscrs  TiusuLCATrs,  M.  &  W.  ^Proc.  A.  X.  S., 
Phil.,  1S(»0,  p.  470.)     Fmm  bed  Nt».  5,  IJoekville,  Ohio. 

OoxiATiTKs  Maushali.knsis,  AVin. 

Frtmi  Newark,  Ohio.  I)irtei*s  from  (r.  Li/oni\  M.  *S:  W.  (  G,  Jfi/Hit^ 
Hall),  in  having  the  transverse  seetion  regularly  eurved  instead  of  bivad- 
est  near  the  umbilieus  ;  in  having  the  lirst  and  seeond  lateral  lol>es  rounded 
instead  of  acuminate  ;  in  having  an  additional  aecessiuy  lobe  and  saddle, 
and  in  having  the  doi's;d  Kibe  broader  and  ivlatively  longer. 

(tONiATiTKs  SiiiM  AUDI  ANTS,  AViu.  (Am.  Jour.  Sci.  [2]  XXXIII,  3(54, 
>Iay,  1S(>2. )    From  Newark.  Ohio. 

The  s]»eeimens  of  this  >peeies,  though  fragmentary,  exhibit  nearly  all 
the  specilie  eharaetei's. 

To  the  deseriptitm  of  O.  *S7n/m«irc^Vnn/,'»  originally  given,  may  1m?  added 
the  following  eharaeters,  drawn  from  the  Newark  si>eeimens  :  Accessory 
IoIk*  concealed,  same  form  as  the  lateral  one,  but  only  one-thiixl  its  size, 
sejn^rated  by  a  parallel-sided,  circularly  terminated  saddle  from  a  nar- 
i\)w,  ehmgated,  parallel-sided  ventral  lobe. 

As  the  thix?e  species,  (r.  An(i\  Shuf/ntnihinus  and  propimpiKHy  are 
closely  related  in  general  aspect,  their  diagnostic  characters  may  be  heie 
given  in  stix>nger  contrast. 

(t.  ^4//<»' wants  the  doi'sal  lol>e — unless  we  i-egai-d  the  two  lirst-lateral 
together  with  the  dorsal  siiddle,  as  a  bitid  dorsixl  lobe — and  has  a  closed 
umbilicus. 


1S70.]  ^'^^  [Winch(5ll. 

G,  Shumardianus  has  a  simple  dorsal  lobe  and  an  open  umbilicus. 
G.  propinquua  has  a  shorter  and  narrower  dorsal  lobe  than  G,  Shumar- 
dianus,  with  a  closed  umbilicus. 

GONIATITES  OhIENSIS,  U.  Sp. 

Compressed-globoid,  dee))ly  and  broadly  umbilicate.  Dorsum  rounded, 
sides  considerably  and  somewhat  obliquely  flattened,  so  as  to  give  the 
widest  transverse  section  near  the  borders  of  the  umbilicus,  this  diameter 
being  to  the  dorso-ventral  as  4  to  3.  Dorsal  lobe  oblong,  parallel-sided, 
obtuse,  separated,  by  a  broader  and  longer,  obtusely  rounded  dorsal  sad- 
dle, from  a  subclavate,  acute  lateral  lobe,  which  reaches  half  its  length  be- 
hind the  dorsal  one.  This  lobe  is  followed  by  a  very  broad  sliallow  saddle 
having  its  apex  turned  obliquely  tovvaixi  the  dorsum.  Second  lateral  lobe 
small,  equilaterally  triangular,  situated  on  the  brink  of  the  umbilicus. 

Greatest  transverse  diameter,  fifteen-sixteenths  of  an  inch  ;  dorso-ven- 
tral diameter,  twelve-sixteenths;  diameter  of  umbilicus,  seven-sixteenths. 

Differs  from  G.  Shitmnrdianus  in  its  parallel- sided,  obtuse  dorsal,  and 
linguiform,  acuminate  first  lateral  lobe ;  also,  in  the  oblique  positi(m  of 
the  lateral  saddle.  There  is  no  species  likely  to  be  confounded  with  it 
unless  it  be  G.  Ajidreirsi,  which  has  the  sides  more  convex,  and  dift'ers 
also  in  its  acuminate-clavate  dorsal  lobe. 

From  Newark,  Ohio.     Collected  by  Rev.  II.  Ilerzer. 

GONIATITES  AnDKEWSI,    U.  Sp. 

Compressed-globoid;  deeply,  broadly  and  abruptly  umbilicate.  Rounded 
on  the  sides,  and  moi*e  rapidly  on  the  dorsum;  greatest  width  close  to  the 
umbilicus ;  transverse  diameter  to  the  dorso-ventral  as  4  to  3.  Dorsfil 
lobe  long,  clavate,  acuminate,  separated  by  a  sub-clavate  broadly  rounded 
saddle  from  the  first  lateral  lobe,  which  is  also  clavate-acuminate,  but  a 
little  broader  than  the  dorsal,  and  a  tritle  shorter.  This  is  followed  by  a 
very  broad,  obliquely  situated  saddle,  having  its  dorsal  side  concave  in 
the  middle,  and  its  umbilical  side  gently  convex.  The  whorls  are  marked 
each  by  about  four  constrictions.  In  one  specimen,  which  seems  to  pre- 
serve a  portion  of  the  shell,  it  is  seen  to  present  somewhat  uniform,  close- 
ly-set, transverse  wrinkles  in  the  region  near  the  umbilicus.  Casts  of  the 
umbilicus  retain  the  impression  of  every  whorl  to  the  very  apex,  and  show 
that  this  species  attained  seven  or  eight  volutions,  the  later  of  which  in- 
creased iji  transverse  diameter  more  rapidly  than  the  earlier. 

From  Newark,  Ohio.     Collected  by  Rev.  II.  Ilerzer. 

Cytitere  CRAssniARGiNATA,  Win.  (Proc.  A.  N.  S.,  Phil.,  Sep..  ]8()2.) 
From  bed  No.  H,  Rockville,  Ohio.  Some  of  the  specimens  attain  twice 
the  dimensions  of  the  types  of  the  species. 

PmiiLiPsiA  Missouriensis,  Shum.  sp. 

From  Newark,  Ohio.     Collected  by  Rev.  II.  Herzer. 

All  the  known  characters  of  the  species  are  exhibited,  except  the  gran- 
ulations of  the  surface,  which  the  state  of  preservation  of  the  specimens 
renders  it  impossible  to  detect. 

PniLLiPSiA  Tknnesseensis,  Win.  (Tenn.  Geol.  Rep.  p.  445.) 

Glabella  prominent,  indented  by  a  small,  round,  depressed,  i)ostero- 
lateral  lobe,  and  i.solated  by  a  deep  occipital  furrow  from  a  prominent 
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occipital  lint;,  wliicli  exteiuls,  imrmwinjjin  width  and  curving  backwards, 
cntiirly  across  the  border,  fadinjrout  toward  the  sliort,  acute  <j;enal  angle. 
IJonler  concave,  lumnded  by  a  prominent  iid;;c,  outside  of  which  is  a 
linear  groove  limited  perii»herally  by  a  sharply  elevated,  delicate,  linear 
margin.  Surface  of  glabella,  accessory  lobe  and  neck-ring  covered  with 
line  une<iual  granidations;a  row  of  granules  along  the  ridge  of  the  bonier. 

Pygiilium  briKully  rounded,  nearly  twice  as  broad  as  long,  apparently 
dei>ressi'd  ;  axis  with  S  or  0  rings,  tai>cnng  to  the  posterior  end,  which  is 
somewhat  abruptly  rounded  oil  one-tenth  of  an  inch  from  the  extivmity 
of  the  pygi<liuni;  lateral  lobes  with  8  or  0  seguuMits  becoming  obscure 
l>osteriorly.  Horder  about  one-sixteenth  of  an  inch  broa<l,  marked  on 
the  un<ler  side  by  nine  rigid,  sharply  impressed  parallel  strirn.  Exterior 
of  the  civst  very  finely  and  obscurely  granulated.  Length,  about  three- 
eighths  of  an  inch  ;  bieadth,  live-i'ighths. 

Other  characters  of  this  sinvies  are  unknown.  It  seems  to  apjn'oach 
neaivst  to  P.  artiruluta,  llall  sp.  (XV.  Hei>.  N.  Y.  Regents,  p.  107.)  From 
the  "NVaverly  of  Ohio ;  but  is  destitute  of  the  anterior  and  middle  furrows 
of  the  glabella.  Neither  does  the  description  of  that  species  give  the  sur- 
face characters,  though  comparistm  is  made  with  Prof  tun  MiMHtmrietmA, 
8hum.,  from  the  lithograpic  limestone  of  Missouri,  which  is  a  granulated 
species.  It  differs  from  Proettm  (PfiiUipsut)  elliptirun,  M.  tV:  W.  (111. 
(teol.  Hep.  Ill,  400),  from  the  Kinderhook  group,  in  the  characters  of  the 
cephalic  bonier,  in  the  absence  of  glabellar  furrows,  and  in  the  bolder  of 
the  pygidium. 

From  calcaivo-argillaceous  beds,  of  yellowish  brown  color,  and  from 
calcareo  silicious  shales,  Hickman  and  ^laury  ccmnties,  Tennessee. 

PiiiLLirsiA  DoKis,  Hall  sp.  (XIII.  Hep.  N.  Y.  Kcgents,  p.  112,  and 
AVinchell,  Phil.  Proc,  July,  ISc;."),  j).  i:J3.) 

Several  small  pygidia  oivur  in  the  collection  from  bed  No.  5,  Uockville, 
Ohio.  • 

Pl.KrUODICTYrM  PROBLKMATICrM,  (xoldf. 

AVell  preserved  sjjecimens  occur  at  Newark,  Ohio.  Collected  by  Pev. 
II.  Herzer. 

MruciiisoxiA  sp? 

A  fragment  nearly  thi'eo  inches  long,  consisting  of  four  whorls — pi'oba- 
bly  about  one  or  two  whorls  wanting  at  the  apex  and  an  unknown  por- 
tion from  the  other  end.  The  whorls  are  very  oblique,  the  <leeply  im- 
])ressed  suture  making  an  angle  of  40^  or  4o"'  with  the  axis  of  the  shell. 
The  apical  angle  of  the  si)ire  was  not  more  than  18^  to  25  \  It  most 
nearly  resembles  3f.  qutKfn'i'hicta^  "NVin.,  but  it  has  quite  a  difterent  ex- 
pression, besides  being  much  larger  and  having  more  oblique  whorls. 

From  near  Shafer's,  Pennsylvania. 

From  Newark  is  a  Sijifiartu,  and  a  ^f^;aIina  too  imperfect  for  identifi- 
cation. Two  or  three  species  of  /•V/j^'N/e-V/V/e/  occur  at  Sciotoville,  Rock- 
ville,  and  in  Licking  county.  Three  species  of  crinoidal  steins  exist  in 
Prof.  Andivws'  collection,  from  Newark,  Ctranville  and  Sciotoville.  A 
Sit ni/uinohi rill  occnvs  at  Sciotoville;  and  at  Oranville  and  Sciotoville  is 
an  interesting  com]>ound  coral  with  minute  tubes,  whose  specific  details 
are  well  exhibited,  though  its  generic  position  is  undetermined. 
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ON  SOME  ETIIEOSTOMINE   PERCH  FROM  TENNESSEE   AND 

NORTH  CAROLINA. 

By  E.  D.  Cope»  ' 

Etheostoma,  Raf. 
The  species  of  tliis  genus  are  nearly  allied  to  each  other.  I  gave  a 
synopsis  of  the  thi*ee  with  which  I  was  acquainted  in  1866  (Trans.  Ainer. 
Philos.  Soc,  p.  400),  and  now  add  characters  of  two  other  species.  They 
are  to  be  compared  with  the  E.  peltatum,  Staufter,  and  E.  maculatum, 
Girard.  • 

A  Scales  7-8—52-5—8-13. 
I.  Head  4.5  to  base  of  tail ;  clieeks  scaled. 
R.  D.  XIII  1.12    A  II.8    Muzzle  obtuse,  wide ;  maxillary  to  line  of 
pupil ;  maxillary  teeth  nearly  equal :  a  series  of  separate  spots  on  the 
sides  behind  scapula.  e.  neyibense. 

II.  Head  3.6  to  4  times  to  origin  caudal ;  cheeks  naked. 
R.  D.  XI-XII.12-13  A  II.9  Muzzle  compressed    acute ;    maxillary  to 
line  of  pupil ;  a  larger  series  of  maxillary  teeth  exteriorly ;  a  series  of 
eight  spots  on  the  sides  connected  by  a  band;  eye  near  four  times  in  head. 

E.?  MACULATUM,  Var. 

**R.  D.  XIV.14  A  11.10  Maxillary  to  line  of  orbit.''  Girard. 

£.  MACULATUM. 

R.  D.  XIII.13  A.I.IO  Maxillary  to  line  of  pupil.  E.  peltatum. 

ETnBOSTOMA  NEVISENBE,    Cope» 

Sp,  nov. 

Tliis  is  an  elongate  fish,  with  muzzle  obtuse  in  profile,  as  well  as  wide, 
viewed  from  above ;  cheek,  operculum  and  median  dorsal  line  scaled ; 
ventral  line  without  spinous  scales,  one  only  present  in  the  symphysis  of 
the  **coracoids.''  Isthmus  very  narrow.  Anal  fin  with  base  a  little 
shorter  than  second  dorsal ;  the  species  may  really  be  a  Poecilichthys. 
Scales  8 — 53 — 11.  First  dorsal  moderately  elevated  ;  second  peculiar  in 
spinous  ray,  well  separated  from  the  first  dorsal.  Caudal  fin  slightly 
forked. 

Ground  color  above  yellowish,  crossed  by  nine  dark  chestnut  quadrate 
spots  on  the  median  line,  which  are  wider  than  their  interspaces,  and  are 
connected  at  their  ends  by  an  undulate  chestnut  band.  Below  the  latter 
a  similar  longitudinal  band  on  the  anterior  half  of  the  body.  Six  quad- 
rate black  spots  on  the  sides,  with  a  small  spot  between  each.  A  dark 
band  from  end  of  muzzle  to  scapula ;  below  it  on  operculum,  a  silver  spot. 
A  black  bar  below  eye.  Belly  white.  Caudal  and  second  dorsal  dis- 
tinctly, pectoral  and  ventral,  faintly  black  barred.  A  series  of  black  spots 
along  middle  of  first  dorsal. 

Length  3  in.  25  lin.  Diameter  orbit  2.2  lines.  Depth  at  first  ray  second 
dorsal  4.8  lines ;  at  occipital  region  4  lines. 

This  species,  though  near  the  next  in  general  appearance,  is  very  differ- 
ent in  details  of  structure,  and  I  am  not  sure  that  it  may  not  be  referable 
to  the  genus  Poecilichthys.    It  is  based  on  one  specimen  which  was  taken 
A.  r.  s. — vol.  XI — 5e 


in  lH>isterous  water  at  the  falls  of  the  Neuso  River,  8  miles  east  of  Raleigh, 
North  Camliua. 

Kthkostoma  MAcrLAxrw,  Oirartl. 

Putnam  Bull.  Mus.  C\>in|»ar.  ZtK>l.  No.  I  Hatiropterua  macuhtu$t  Gi- 
rard,  Proc  Aiwl.  Nat.  SH.,  Phil.  1850,  100. 

^ly  siiecimeiia  diftV?r  fi-om  that  desoribod  by  Girnrd  as  expressed  in  the 
table  alK>ve,  and  they  may  bo  distinct.  They  ditler  among  themselves 
thus :  In  two  si^eoimens  the  radii  are  DXI.U) ;  in  two  Xll.td,  and  in  one 
XII.13.  The  ty|>e  of«E.  |X'ltatum,  StaulT.,  ditVers  also ;  its  an;U  radii 
8houldl)e  express«Hl  I.IO,  not  II. 0  as  heretofore  given.  I  am,  tlieivfore, 
not  sure  whether  it  belongs  to  this  genus. 

Several  sj^ecimens  from  the  upi)er  waters  of  tlie  Catawba  River, 

ETIIEOSTOMA    BLEKKIOinKS,    Raf. 

From  Uic  headwaters  of  the  Cumberland  River,  Campbell  co.,  Tenn. 

COTTOOASTKR,    PutU. 
COTTOOASTKR  ArilAKTIACrS,    CopC. 

Jour.  Acad.  Nat.  Sciences,  Philada.  180a  211. 

(hie  si^cimen  ft-om  the  FiTUch  Broad  River  in  Madison  co.,  N,  Ca., 
mea.Huring  4  inches,  8  lines  in  length,  more  than  twice  the  size  of  the 
tyi>es,  and  larger  than  any  si>ecies  of  the  gmup  excepting  Percina  capro- 
des.     Colors,  bright  yellow  and  black  in  life. 

Percika,  I  laid. 
In  this  genus  the  me<lian  line  of  the  abdomen  and  thorax  is  pix^tectcd 
by  a  series  of  enlarged  spinous  scales,  as  in  Ktheixstoma.  This  is  no  doubt 
a  protection  to  the  belly  fix)m  the  rtH'ky  and  stony  bottoms  which  the 
animal  haunts. 

Pkrcina  cAPRonES,   Raf,* 
From  the  South  fork  of  the  Cumberland  River,  Campbell  co.,  Tenn. 

PoEciLicnxiiva,  Agassiz. 

I,  Branchiostegal  membranes  distinct  thnnighout  their  length. 

Slender;  head  attenuated,  muzzle  not  decurved;  depth  5,25  lines  in 
length  to  base  caudal;  Hrst  doi'siU  low,  elongate  RXIl  ^XIII^;  scales 
small  I.  1.  55-62.  Black  with  scattei'ed  crimson  si>ots ;  fins  crimson  not 
margined ;  i».  sanouifluus. 

Stout,  head  shorty  muzzle  abruptly  decurx-ed  fi-om  orbits,  latter  lai'ge, 
scarcely  four  tinu^s  in  hejul ;  doi-sal  line  plane,  depth  4.5  times  in  length  ; 
tti-st  dorsiil  elevated  R.  X  (XI-XII);  scales  larger  1.  1.  50-54.  Black  with 
crimson  spots  in  rows  of  three  and  four ;  tins  crimson,  yellow  and  black 
mai-gined.  r.  camurus. 

Si  out,  head  acuminate,  muzzle  not  much  decurved,  doi^sal  line  much 
aivhed,  depth  4.5  in  length ;  fli*st  dorsal  elevated  (X-XI^  XII ;  scales 
largest  1.  I.  4;i-47  ;  eye  small,  nearly  live  lines  in  length  of  head.  Light, 
with  nari\)w  dark  lines  ench>§ing  spaced  quadrate  ivd-brown  spots ;  below 
orange  ;  head  bix>wn  lined,  tins  crimson  boixlered.        v,  RrFii.iNEAl'Us. 

Like  the  lust  but  D.XV,  scales  smaller  I.  1.  oS,  and  doi'sal  line  not 
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arched.     Light,  with  dark  olive  vertical  cross-bars,  and  a  few  scattered 
crimson  spots ;  red  spots  on  middle  first  dorsal,  other  fins  unspotted. 

p.  VULNERATUS. 

II.  Branchiostegal  membranes  united  across  thoracic  region. 

Slender,  cylindric ;  muzzle  acuminate  depressed  ;  orbit  4.5  times  in 
head ;  depth  6.5  in  lengtli,  D.VII  small ;  P.  very  long,  reaching  the  anal ; 
naked  below  anteriorly ;  cheeks  and  operculum  scaled ;  transparent  in 
life,  with  dorsal  and  lateral  spots.  p.  vitreus. 

POECILICHTHYS  ZONALIS,    Coi)e. 

Joum.  Acad.  Nat.  Sci.,  18G8,  p.  212,  tab.  24,  f.  1. 
The  vertical  bands  which  are  represented  as  brown  in  the  above  figure, 
are  a  beautiful  turquoise  blue  in  life. 
From  a  tributary  of  the  French  Broad  River,  Madison  co.,  N.  Ca. 

POECILICHTHYS  PLABELLATU8,    Raf. 

Putnam  Bull.  Mus.  Comp.  Zool.  1.  (Catonotus)  Cope,  1.  c.  213. 

Avery  marked  variety,  perhaps  species,  represented  by  three  specimens 
from  the  upper  waters  of  the  Catawba  River,  N.  Ca.  Scales  much  larger 
than  in  the  types,  6 — 42-4 — 9-10  ;  in  the  only  adult  there  are  but  four  ver- 
tical cross-bars  below  the  dorsal  fins,  (six  to  eight  in  the  usual  variety) 
and  the  fin  formula  is  much  reduced,  i.  e.  DVI-12  A  II. 6.  In  a  younger 
specimen  the  D.VII-12  A  II.8,  and  in  a  third,  D.VIII-12  A  II.7.6.  The 
dorsal  and  lateral  spots  are  more  numerous  than  in  the  adult.  Head  in 
the  latter  3. 5  times  in  length  to  caudal.  In  other  respects  this  form  is 
like  the  type,  except  that  in  life  the  colors  are  paler. 

POECILICHTHYS  VITREUS,    CopC. 

Spec.  nov. 

This  species  is  very  unlike  the  others  of  the  genus,  having  the  cylindric 
form  of  Percina  and  Pleurolepis  ;  it  further  resembles  Pleurolepis  pellu- 
cidus  in  the  transparency  of  its  muscles,  but  is  to  be  referred  to  another 
genus  on  account  of  the  reduction  of  its  anal  fin,  and  its  complete  scutel- 
lation. 

The  head  is  remarkably  acuminJlte,  the  profile  gradually  descending 
and  the  under  jaw  received  within  the  upper ;  the  mouth  is  nearly  termi- 
nal, and  the  extremity  of  the  maxillary  bone  reaches  barely  to  the  line  of 
the  anterior  margin  of  the  orbit.     Both  cheeks  and  operculum  are  cov- 
ered with  large  pectinated  scales,  the  former  as  far  as  the  preopercular 
bone.     Opercular  spine  rudimental,  flat,  as  in  some  individuals  of  P.  flab- 
ellatus.     The  orbit  is  relatively  small,  its  diameter  being  less  than  the 
length  of  the  muzzle  in  advance  of  it,  and  a  half  less  than  one-fourth  the 
length  of  the  head.     Depth  of  head  at  deepest  point,  one-half  its  length  ; 
its  length  4.5  times  in  length  of  body  to  basis  of*  caudal.     The  fins  are 
not  largely  developed,  except  the  pectoral,  which  is  very  long  and  acu- 
minate, reaching  the  line  of  the  vent.    Br.  VI.  D.  VlI-14.  A  11.9.     Ven- 
trals  cuneiform,  a  little  over  half  the  length  of  the  pectorals.     Caudal 
nearly  equal  or  slightly  concave.    Scales  6  —56—7,  counted  from  the  ante- 
rior ray  of  the  second  dorsal  to  the  vent.     On  the  anterior  half  of  the  dor- 
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sal  I'egiou  they  are  not  continuously  developed  and  are  cycloid ;  a  large 
part  of  the  most  anterior  portion  is  naked,  i  hi  the  anterior  fourth  the 
ventral  surface  the  scales  are  cycloid,  not  imuricate,  and  below  the  pecto- 
ral fins  entirely  absent.  Other  scales  ctenoid.  Caudal  peduncle  not  deep 
nor  constricted. 

Lines. 

Total  length 24 

Of  caudal  fin 3.6 

Of  basis  first  dorsal 3.4 

Of  pectoral 8.4 

Of  muzzle, 1.5 

Width  of  body  opposite  first  dorsal 2.3 

In  life  this  species  is  nearly  colorless,  and  the  myocommata  and  other 
muscles  ai'e  transparent.  The  viscera  are  perfectly  visible,  and  in  the 
specimen  taken,  the  two  ovaries  with  all  the  eggs  in  an  advanced  stage  of 
(ievelopment  were  seen  with  entire  distinctness.  There  are  seven  imper- 
fectly formed  pale  green  blotches  on  the  dorsal  line,  and  a  series  of  eight 
or  nine  on  the  lateral  line  of  a  linear  form,  arranged  longitudinally,  and 
of  tlie  same  greenish  tint.  A  few  blackish  specks  between  these,  and 
below  the  eye ;  a  large  spot  on  operculum  and  line  on  canthus  rostralis. 
Caudal  fin  faintly  barred ;  other  fins  and  lower  surfaces  immaculate ; 
ventrals  M'itli  white  edge  within. 

One  specimen  taken  in  Walnut  Creek,  a  tributaiy  of  the  Neuse  River, 
in  Wake  co.,  N.  Carolina,  late  in  November. 

From  the  advanced  condition  of  the  eggs  they  must  be  excluded  either 
in  the  Winter,  or  a  very  early  Spring,  for  even  tliat  mild  latitude.  In  its 
transparency  this  fish  resembles  the  Pleurolepis  pellucidus,  Agass.  When 
first  taken  its  scales  are  entirely  invisible,  and  it  requii'es  coagulation  in 
alcohol  before  they  can  be  i-eadily  detected. 

The  vomerine  teeth  of  this  fish  are  very  few  in  number,  and  the  maxil- 
larieS  and  mandibulars  are  very  abruptly  incurved. 

POECILICHTHYS   SANGUIFLUUS,    CopC. 

Species  nova.  ' 

(Jf  the  same  form  as  the  P.  flabellatiis  ;  i.  e.  elongate,  with  dorsal  line 
not  elevated,  and  very  deep  caudal  peduncle.  Head  flat  acuminate,  the 
front  descending  very  gradually,  the  mandible  as  gradually  rising  to  its 
extremity.  Orbit  rather  large,  diameter  equal  to  that  of  muzzle,  and  one- 
fourth  length  of  liead.  Opercular  spine  well  developed,  the  operculum 
scaled,  cheek  naked.  End  of  maxillary  marking  line  of  pupil.  Teeth  of 
outer  rows  larger.  Length  liead  without  spine,  one-fourth  total  to  basis 
(;audal.  Fins  generally,  especially  the  caudal,  short ;  latter  slightly 
rounded.  First  dorsal  much  elongate ;  first  anal  spine  very  large.  In 
four  specimens  the  fin  and  scale  formulae  vary  as  follows :  1st,  Br  VI. 
D.XII-12.  AII-8;  2nd,  D.XII-12.  A  II-9:  3rd,  XII-13.  A  II.9 ;  4tii, 
1)X1II.12  A  IT.l).     Scales  9—54-02—10. 
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Lines. 

Total  length 81 

Of  head 7 

Of  caudal  fin. . . ; 4 

Pectoral. . .' 5.6 

]3asis  first  dorsal ." 8.4 

Depth  at  occiput 4 

The  coloration  of  this  fish  in  life  is  very  elegant,  as  follows:  above  black, 
shading  to  dark  olive  below,  and  with  a  narrow,  repand,  leather  colored 
dorsal  band;  throat  turquoise  blue;  sides  and  dorsal  region  marked  with 
small  circular  spots  of  bright  crimson  irregularly  disposed,  and  in  con- 
siderable number.  First  dorsal  uncolored,  with  ^black  spot  at  base  an- 
teriorly, and  a  dark  shade  through  the  middle.  Second  dorsal  blood  red, 
without  border;  caudal  with  two  large  crimson  spots  confluent  on  the 
middle  line  of  the  tail  at  the  base,  no  border;  pectoral  and  ventral  not  red 
bordered.     A  female  has  the  2D.  C.  and  A.  black  barred,  and  not  crimson. 

This  lovely  sj^acies  is  common  in  the  head  waters  of  the  South  Fork 
Cumberland,  in  Tennessee. 

POECILICHTHYS   CAMURU8,    Cope. 

Species  nova. 

This  species  is  nearly  allied  to  the  last.  It  is  distinguished  by  many 
characters,  of  which  some  have  been  pointed  out  in  the  synoptic  table.  It 
is  a  stout,  deep-bodied  fish,  not  a  slender  one,  and  with  the  head  as  deep 
as  the  body  and  suddenly  decurved  from  the  orbit  to  the  muzzle.  The 
first  dorsal  is  higher  and  shorter,  though  occasionally  with  the  same  num- 
ber of  radii.  The  scales  are  larger.  In  life  the  coloration  though  of  the 
same  type,  is  constantly  different,  and  the  females  differ  from  the  males 
as  they  do  in  the  preceding  and  following  species. 

Maxillary  bone  opposite  line  of  pupil;  cheek  extended,  naked;  opercu- 
lum scaled,  with  a  strong  spine.  Fins  better  developed  than  in  P.  sang- 
uifiuus.  Fomaulae  in  five  specimens;  first,  Br.  VI  D.  X-13  A.  II.8;  2nd, 
D  X-13  A  II.9;  3rd,  D.  XI-13,  A.  II.  8;  4th,  XI-14  A  II.  8;  5tli,  DXII-12. 
A  II.8.     Scales  7— 52-4r— 8. 

Linos. 

Total  length 31 

Of  head 7 

Of  caudal  fin 4 

Of  pectoral 6.3 

Basis  of  first  dorsal 7.2 

Depth  of  occiput 5 

At  middle  first  dorsal 5.2 

In  life  the  color  is  blackish  to  very  dark  olive,  with  an  obscure  dorsal 
band  of  a  paler  shade;  belly  paler.  Sides  abundantly  sprinkled  with  crim- 
son spots,  which  are  smaller  than  in  the  P.  sanguifluus,  and  differ  further 
in  being  arranged  in  short  longitudinal  series  of  three  s  and  fours.  First 
dorsal  with  a  black  spot  at  base  in  front,  and  a  crimson  one  on  the  margin 
between  the  first  and  second  radii.     Second  dorsal,  caudal  and  anal,  crim- 
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son  bordered  with  yellow,  which  again  is  bordered  with  black  on  the  edge 
of  the  fin;  the  crimson  is  deepest  just  inside  the  yellow  margin  in  all  three. 
1'he  pectoral  and  venti*al  fins  have  a  broad  red  margin.  Thoracic  region 
turquoise. 

This  species,  like  the  last,  occurs  abundantly  in  the  head  waters  of  the 
Cumberland  River,  in  Tennessee,  in  company  with  P.  coeruleus,  Hyosto- 
ma,  and  Etheostoma  blennioides. 

The  females  of  the  first  two  present  a  different  appearance,  in  their  olive 
colors,  with  dark  vertical  bars,  and  absence  of  red  spots.  All  of  the  above 
species  lie  on  the  bottom,  frequently  beneath  stones,  with  the  head  only 
projecting  on  the  lookout  for  prey.  Ordinarily  they  lie  motionless,  except 
occasionally  inclining  tl^ir  position  and  exhibiting  their  gorgeous  colors. 
The  effect  of  these  is  heightened  by  the  crystal  clearness  of  the  waters  of 
the  mountain  streams,  which  reflect  as  well  the  beauty  of  a  southern  sky, 
and  the  noble  trees  and  flowering  shrubs  that  border  them  in  the  rich 
wilderness  of  the  Cumberland  range.  Few  more  attractive  spots  to  the 
naturaUst  can  be  found,  and  among  its  natural  treasures,  these  peculiar 
little  fishes  are  among  the  most  curious.  All  the  fishes  of  this  group  can 
turn  the  head  from  side  to  side,  and  they  frequently  lie  in  a  curved  posi- 
tion, or  partially  on  one  side  of  the  body. 

It  is  possible  that  one  of  the  two  species  above  described  may  be  the 
P.  maculatus  {EtJieostoma,  Kirtl.  NothonotuSj  Agass),  but  which,  I  have  in 
vain  essayed  to  discover.  It  may  be  neither.  The  description  of  form 
and  colors  apply  best  to  the  P.  sanguifluus,  but  its  dorsal  fins  are  those  of 
P.  camurus.  If  the  statements  "  operculum  double  spined"  and  "anaH-7" 
are  correct,  it  is  manifestly  diiferent,  but  I  suspect  they  are  errors. 

The  caudal  peduncle  is  represented  to  be  much  more  slender  than  in 
our  specimens,  but  this  may  also  be  inexact. 

POECILICHTHYS  VULNERATUS,  CopC. 

Species  nova. 

General  form  fusiform;  body  stout,  depth  4.5  times  in  length  to  basis 
caudal,  peduncle  very  stout;  dorsal  Une  scarcely  arched.  Top  of  head 
gently  and  regularly  curved  to  end  of  muzzle,  much  as  in  P.  sanguifluus. 
Orbit  four  times  in  length  of  head  to  basis  of  opercular  spine,  equal  length  4 
of  muzzle,  cheek  smooth,  operculum  scaled,  with  well  developed  spine. 
Fin  rays  DXIV.  13.  A  II  8.  First  dorsal  large,  not  low,  caudal  truncate 
rounded,  anal  small.     Scales  small  8 — 53 — 9. 

Linos. 

Total  length 25 

Caudal  fin 8.8 

Base  first  dorsal 7 

Of  head 5.6 

Depth  at  occiput 3.4 

At  posterior  margin  first  dorsal 4.6 

Color  in  life,  light  olive,  with  about  eight  vertical  dark  olive  bars  on  the 
side,  which  are  interrupted  above  the  lateral  line.  A  few  irregular  crim- 
son dots  on  the  sides.     Fins  imiform  transparent  except  the  first  dorsal 
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and  caudal;  the  former  has  a  median  series  of  red  spots;  the  latter  is  pale 
orange,  with  a  black  margin;  no  fins  cross-barred;  D.  2,  with  a  black 
margin. 

From  Warm  Springs  Creek,  a  tributary  of  the  French  Broad  River, 
Madison  co.,  N.  Carolina. 

This  species  is  in  general  proportions  intermediate  between  the  P.  ru- 
lilineatus  and  P.  s§nguilluu9,  but  is  in  some  points  of  coloration  like  the 
P.  camuinis.  That  it  is  not  the  female  of  P.  ruiilineatus  is  clear,  though 
its  size  is  similar  to  the  smaller  individuals  of  the  latter.  The  coloration 
alone  would  indicate  that  it  was  a  mate. 

POECILICHTHYS  RUFILINEATUS,    Cope. 

Species  nova. 

Stout,  the  dorsal  line  elevated  and  descending  regularly  from  the  base 
of  the  first  dorsal  ray  to  the  end  of  the  muzzle.  *  Muzzle  short,  regularly 
conic,  about  as  long  as  the  diameter  of  the  orbitf  latter  smaller  than  in  the 
other  species,  4.5  times  in  head.  Maxillary  to  line  of  pupil.  Cheeks 
smooth,  operculum  scaly,  with  strong  spine.  Dorsal  well  developed;  cau- 
dal peduncle  deep,  caudal  fin  small  truncate.  Scales  larger  than  in  the 
species  above  described;  6 — 41-7 — 7-8.  Rays;  1st  D.  X.  12.  A  II.8.  2nd, 
D.  XI.  12  A.  II.8;  3rd,  XI.  12,  II.9;  4th,  XI.  13,  II.8;  5th  and  8th,  XII. 
12  II.8;  6tli,  XII.  13,  II.8;  7th,  XII.  11,  11.8. 

Lines. 

Length  of  the  largest 32.5 

Of  a  second 31 

Of  head  of  latter 6.4 

Of  caudal  fin 4.4 

Of  pectoral  fin 6.4 

Basis  of  first  dorsal 0.8 

Depth  at  occiput 2.3 

At  middle  first  dorsal 5.8 

In  males  the  color  in  life  is  pale  olive  for  a  ground  above,  with  numer- 
ous narrow  longitudinal  lines,  each  on  the  adjacent  margins  of  the  two 
rows  of  scales.  These  include  a  number  of  quadrate  spots  of  a  mahogany 
or  brick  red  color,  which  alternate  with  each  other,  but  are  not  regular  in 
position  or  number.  Pectoral  region  tui'quoise  blue,  belly  bright  red 
orange.  Head  with  two  longitudinal  mahogany-colored  bands,  and  a  spot 
of  the  same  below  the  eye.  Five  red  spots  on  each  side  of  the  head,  on 
operculum,  preoperculum,  suboperculum,  and  on  each  lip.  Pectoral,  ven- 
tral, first  and  second  dorsal  and  anal  broadly  crimson  bordered,  the  last 
with  a  narrow  black  margin.  Caudal  fin  brownish,  broadly  vermillion 
bordered,  with  a  narrow  black  edging;  two  orange  areas  at  the  base.  Anal 
vermiUion  with  yellow  base  and  black  margin  on  posterior  half. 

Females  are  more  olive,  and  the  spots  are  partially  confluent  into  verti- 
tical  bars; — D.  2,  C,  and  A.  black  barred.  A  male  forms  a  variety  with 
the  quadrate  spots  obsolete  and  the  D.  2,  C,  and  A.  with  yellow  margin 
inside  the  black. 

This  fish  was  abundantly  seen  in  Warm  Springs  Creek,  which  flows  into 


lopivj  '^^'^  (Jan.  7, 

sal  region  they  are  not  continuously  dovelo|)cd  anil  are  cycloid ;  a  lai-ge 
INirt  of  the  most  auUM'ior  portion  is  nuked.  On  the  anterior  fourth  the 
vcutml  surface  the  scuWs  ai'e  cycloid,  not  iinuricato,  and  below  the  pecto- 
ral tins  entiivly  altsent*  Other  scales  ctcuoid.  Caudal  ^^eduncle  not  deep 
nor  constricted. 

Total  length 24 

Of  caudal  tin a.C 

Of  basis  lli*st  doi*si»l {J.4 

Of  pectoi*al 8.4 

Of  muzzle, 1.5 

AVidth  of  body  op|M>site  lii^t  dorsiil 2.3 

In  life  this  species  is  nearly  colorless,  and  the  myocommata  and  other 
rausetos  ai*e  tn^uspaivnt.  The  viscera  are  iH'rfectly  visible,  and  in  the 
specimen  taken,  the  two  ovaries  with  all  the  eggs  in  an  advanced  sttige  of 
development  wei\^  seen  with  entiiT  distinctness.  Theit)  ai^  seven  imper- 
fectly formed  pale  given  blotches  on  the  dorsal  line,  and  a  series  of  eight 
or  nine  on  the  lateral  tine  of  a  linear  form,  aiuttnged  longitudinally,  and 
of  the  8:ime  greenish  tint.  A  few  blackish  specks  between  these,  and 
lielow  the  eye ;  a  large  spot  on  oiH^rculum  and  line  on  cauthus  ix>stnUiH. 
(*audal  tin  faintly  luirred ;  other  tins  and  lower  surfaces  immaculate ; 
ventrals  with  white  edge  within. 

One  specimen  taken  in  "Walnut  Ci\»ek,  a  tributary  of  the  Neuso  River, 
in  AVake  ci>„  N.  Carolina,  late  in  Movember. 

From  the  advanced  condition  of  the  eggs  they  must  l>e  excluded  either 
in  the  Winter,  or  a  very  early  t>pring,  for  even  that  mild  latitude.  In  its 
ti*ansi>arency  this  ftsh  ix?sembles  the  Pleurt)lcpis  pellucidus,  Agitss.  "When 
lirst  taken  its  scales  aiv  cjitiivly  invisible,  and  it  n>quii\>s  coagulation  in 
alcohol  beforo  they  can  In*  wadily  detected. 

The  vomerine  tectli  of  this  tish  are  very  few  in  number,  and  the  maxit- 
lai'iel  and  mandibulai*s  an>  very  abruptly  incurved. 

PoKiiLiciiTUVs  sANuiiFLvrs,  Coi>e. 

Si>ecies  no\*a.  * 

Of  the  same  fi»rm  as  the  P.  llalH»Uatus ;  i.  e.  elongate,  with  dorsal  line 
not  elevateil,  and  very  deep  caudal  ^khI uncle.  Head  tlat  iu;uminate,  the 
front  descending  very  gnulmdly,  the  mandible  as  gnulually  rising  to  its 
extremity.  Orbit  nUher  large,  diameter  equal  to  that  of  muzzle,  and  onc- 
fouiih  length  of  head.  OixMxndar  s])ine  well  develoiHHl,  the  o|H>iYulum 
scaled,  cheek  naked.  End  of  nuixillary  marking  line  of  pupil.  Teeth  of 
outer  rows  larger.  Length  liead  witlunit  spine,  one-fourth  total  to  basis 
caudal.  Fins  genemlly,  esj^ecially  the  caudal,  short ;  latter  slightly 
I'ounded.  First  doi-sal  nuu»h  elongate;  tii*st  anal  spine  very  lai'ge.  In 
four  siK»cimens  the  tin  and  scale  tVuinulae  vary  as  follows:  1st,  Br  VI. 
P.XIl-12.  AII-8:  2nd,  D.XII-12.  A  II-9:  3ixl,  XlI-13.  A  11.9;  4th, 
OXIII.12  A  II.O.     Scales  9— o4-r»2— 10. 
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Lines. 

Total  length 31 

Of  head 7 

Of  caudal  fin. . . ; 4 

Pectoral.. .' 5.6 

Basis  first  dorsal .' 8.4 

Depth  at  occiput 4 

The  colomtion  of  this  fish  in  hfe  is  very  elegant,  as  follows:  above  black, 
shading  to  dark  ohve  below,  and  with  a  narrow,  repand,  leather  colored 
dorsal  band;  throat  turquoise  blue;  sides  and  dorsal  region  marked  with 
small  circular  spots  of  bright  crimson  irregularly  disposed,  and  in  con- 
siderable number.  First  dorsal  uncolored,  with  ^black  spot  at  base  an- 
teriorly, and  a  dark  sliade  through  the  middle.  Second  dorsal  blood  red, 
without  border;  caudal  with  two  large  crimson  spots  confluent  on  the 
middle  line  of  the  tail  at  the  base,  no  border;  pectoral  and  ventral  not  red 
bordered.     A  female  has  the  2D.  C.  and  A.  black  barred,  and  not  crimson. 

This  lovely  &p3cie8  is  common  in  the  head  waters  of  the  South  Fork 
Cumberland,  in  Tennessee. 

POECILICHTHYS   CAMURUS,    CopC. 

Species  nova. 

This  species  is  nearly  allied  to  the  last.  It  is  distinguished  by  many 
characters,  of  which  some  have  been  pointed  out  in  the  synoptic  table.  It 
is  a  stout,  deep-bodied  fish,  not  a  slender  one,  and  with  the  head  as  deep 
as  the  body  and  suddenly  decurved  from  the  orbit  to  the  muzzle.  The 
first  dorsal  is  higher  and  shorter,  though  occasionally  with  the  same  num- 
ber of  radii.  The  scales  are  larger.  In  life  the  coloration  though  of  the 
same  type,  is  constantly  diffei*ent,  and  the  females  differ  from  the  males 
as  they  do  in  the  preceding  and  following  species. 

Maxillary  bone  opposite  line  of  pupil;  cheek  extended,  naked;  opercu- 
lum scaled,  with  a  strong  spine.  Fins  better  developed  than  in  P.  sang- 
uifluus.  Fonnulae  in  five  specimens;  first,  Br.  VI  D.  X-13  A.  II.8;  2nd, 
D  X-13  A  II.9;  3rd,  D.  XI-13,  A.  II.  8;  4th,  XI-14  A  II.  8;  5th,  DXII-12. 
A  1 1. 8.     Scales  7—52-4—8. 

Lines. 

Total  length 31 

Of  head 7 

Of  caudal  fin 4 

Of  pectoral 6.3 

Basis  of  first  dorsal 7.2 

Depth  of  occiput 5 

At  middle  first  dorsal 5.2 

In  life  the  color  is  blackish  to  very  dark  olive,  with  an  obscure  dorsal 
band  of  a  paler  shade;  belly  paler.  Sides  abundantly  sprinkled  with  crim- 
son spots,  which  are  smaller  than  in  the  P.  sanguifluus,  and  differ  further 
in  being  arranged  in  short  longitudinal  series  of  three  s  and  fours.  First 
dorsal  with  a  black  spot  at  base  in  front,  and  a  crimson  one  on  the  margin 
between  the  first  and  second  radii.     Second  dorsal,  caudal  and  anal,  crim- 
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The  ff>ll(iwin}r  aix*  the  propoititnts  of  tho  Mimllcr  imUvuhml,  from  L.  T. 

Oi'rtnaiii: 

In.       Ltn<»ft. 

I^njftli  of  ivntnnii  rorvioal  t  with  ball^ 34 

Depth  hiill  of  sinne 18,5 

Width     •»  **     21 

IjCiifrth  ant*»rior  doi-swl 84 

Width  flip 24 

Proximal  width  outer  fact*  qiiadratiim 28 

I^ength  (piadratum  to  lower  edjjo  pit 20 

opisthotic  (see  descriptitm^ 8        4 

imter  margin  do 8        4 

Tlii«  wa»  a  larj^  and  powerful  n»ptile,  and  prt>bably  more  elonjrate  in 
pro|K>rtion  t<»  its  bulk  than  the  Mosi\Miuni.s  well  deserving  the  niuue 
jfiicrotatiru*,  which  Owen  luu^  applied  to  an  ally. 

Frtun  the  up|KM*  (hveiismd  Hed  of  the  New  Jersi»y  Cretaceous. 

ThEI  AlItAMPBA«    Co^Je. 

The  siH»cies  of  tliis  genus  have  h>ng  simple  hyiKiiK>physi^s.  In  **Synoi>- 
siH  Kxtinct  Hatrachia  and  Heptilia  N.  A./*  p.  6^),  the  question  as  to  tho 
pn»st-nee  or  absents  of  truiuuite  or  split  hypajKiphyses  as  in  Ilolops«  etc.* 
was  left  undecided. 

Tapiirosphyb  moi«ops,  CoiH*. 
In  a  s|>ecimen  of  this  siiecies  which  I  found  in  place  in  the  lK>ttom  of 
the  gi-etMi  sand  l)eti  at  llomerstown,  N.  J.,  the  lateRd  intei*stenial  bones 
weiv  distinctly  siH?n  in  plai-e.  They  present  a  rounded  interior  out- 
line, and  apply  to  an  equ*il  extent  of  the  hyo-  and  liyptKsternal 
Ixmes.  They  extend  but  one-thirtl  the  distance  to  the  median  longitudinal 
suture,  ami  aiv  much  as  in  the  existing  genus  Poiiocnemis.  The  8|>eci- 
men  oKserved  measuivs  10,5  inches  in  w^itlth  lM?tween  tjie  inguinal  notches. 

TAPHUosArnrs,  Coim?. 

SuUmler  Stivpti>sjuiria.  Neumil  an^h  not  coiissifted  with  the  centrum, 
each  neura|H>physis  attached  in  a  iHuinded  pit  of  the  btxly. 

This  genus  is  pixqMised  for  the  Plesiosaiirus  liH^kwoixlii,  Co^w,  Tmus. 
Amer.  Phil.  8ih\,  18(UK  40.  Weiv  it  a  true  Saun>pterygian,  I  would  con- 
tinue to  ivgaixi  it  as  a  Plcsiossiurus,  but  it  is,  I  have  little  dtmbt,  one  of 
the  same  tyin?  as  (^imolias;uirus,  which  it  resembU\s  except  in  the  iK»eu- 
Har  attachment  of  the  neural  aix'h.  Fix>m  the  cretiiwoiis  clays  of  New 
Jei-sey,  the  Xo.  1  of  MiH>k  and  Hayden. 


Statttl  ^f^Yt^nff,  January  7th,  1870. 

Presont,  lilU'on  niombors. 

Mu.  Fralev,  Vioe-Pivsidont,  in  tho  (Muiir. 

Prof.  Miirsh,  of  Yalo  Colloge,  was  introdiKvd  and  took  his 
soat. 

A  lottor  of  onvov  was  received  from  the  Central  Physical 
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and  caudal;  the  former  lias  a  median  series  of  red  spots;  the  latter  is  pale 
orange,  with  a  black  margin;  no  fins  cross-barred;  D.  2,  with  a  black 
margin. 

From  Warm  Springs  Creek,  a  tributary  of  the  French  Broad  River, 
Madison  co.,  N.  Cai*olina. 

This  species  is  in  general  proportions  intermediate  between  the  P.  ru- 
iilineatus  and  P.  s^nguiiluus,  but  is  in  some  points  of  coloration  like  the 
P.  camuinis.  That  it  is  not  the  female  of  P.  ruiilineatus  is  clear,  though 
its  size  is  similar  to  the  smaller  individuals  of  the  latter.  The  coloration 
alone  would  indicate  that  it  was  a  mate. 

POECILICHTHYS  RUFILINEATUS,    Copo. 

Species  nova. 

Stout,  the  dorsal  line  elevated  and  descending  regularly  from  the  base 
of  the  first  dorsal  ray  to  the  end  of  the  muzzle.  '•  Muzzle  sliort,  regularly 
coiiic,  about  as  long  as  the  diameter  of  the  orbit^  latter  smaller  than  in  the 
other  species,  4.5  times  in  head.  Maxillary  to  line  of  pupil.  Cheeks 
smooth,  operculum  scaly,  with  strong  spine.  Dorsal  well  developed;  cau- 
dal peduncle  deep,  caudal  fin  small  truncate.  Scales  larger  than  hi  tho 
species  above  described;  6 — 41-7 — 7-8.  Rays;  1st  D.  X.  12.  A  II.8.  2nd, 
D.  XI.  12  A.  II.8;  3rd,  XI.  12,  II.9;  4th,  XI.  13,  II.8;  5th  and  8th,  XII. 
12  II.8;  6th,  XII.  13,  II.8;  7th,  XII.  11,  11.8. 

Lines. 

Length  of  the  largest 32.5 

Of  a  second 31 

Of  head  of  latter 6.4 

Of  caudal  fin 4.4 

Of  pectoral  fin 6.4 

Basis  of  first  doi*sal 9.3 

Depth  at  occiput 2.3 

At  middle  first  dorsal 5.8 

In  males  the  color  in  life  is  pale  olive  for  a  ground  above,  with  numer- 
ous narrow  longitudinal  lines,  each  on  the  adjacent  margins  of  the  two 
rows  of  scales.  These  include  a  number  of  quadrate  spots  of  a  mahogany 
or  brick  red  color,  which  alternate  with  each  other,  but  are  not  regular  in 
position  or  number.  Pectoral  region  turquoise  blue,  belly  bright  red 
orange.  Head  with  two  longitudinal  mahogany-colored  bands,  and  a  spot 
of  the  same  below  the  eye.  Five  red  spots  on  each  side  of  the  head,  on 
operculum,  preoperculum,  suboperculum,  and  on  each  lip.  Pectoral,  ven- 
tral, first  and  second  dorsal  and  anal  broadly  crimson  bordered,  the  last 
with  a  narrow  black  margin.  Caudal  fin  brownish,  broadly  vermillion 
bordered,  with  a  narrow  black  edging;  two  orange  areas  at  the  base.  Anal 
vermiUion  with  yellow  base  and  black  margin  on  posterior  half. 

•  Females  are  more  olive,  and  the  spots  are  partially  confluent  into  verti- 
tical  bars; — D.  2,  C,  and  A.  black  barred.  A  male  fonns  a  variety  with 
the  quadrate  spots  obsolete  and  the  D.  2,  C,  and  A.  with  yellow  margin 
inside  the  black. 

This  fish  was  abundantly  seen  in  Wann  Springs  Creek,  which  flows  into 
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the  Froiioh  Broad  River,  in  Madison  co.,  N.  Ca.  Eight  siwciinens  were 
taken  with  some  dilhoulty.  Tlie  beauty  of  the  species  is  soaively  exoeedeil 
by  any  of  the  pivoedinjj;  if  not  so  elej;ant«,  a  male  in  summer  attire  is 
more  gaudy.  Tliey  iidiabit  shallow,  swift  watei^s  with  i\)oky  bottoms, 
and  take  refuge  under  stones  witli  great  n\pidity,  whence  much  patience 
is  i-eciuired  to  dmw  them. 

The  cimic  form  of  the  head,  small  orbit  and  elevated  ^loi-stil  region,  char- 
acterize  thiss^K'cies  among  otlier  |>oints  apart  fixnn  colon^tion. 

P0KCILICHTHY8  coKROLEUs,  Storer. 
Fixjm  the  South  Fork  of  the  CumlK»rland,  Tenn. 

Boi.KosoMA,  Dekay. 

Second  dorsal  larger  than  anal  tin;  vomerine  teeth  present;  no  series  of 
alHlominal  plates;  twt)  osseous  anal  nuUi;  scales  well  develoiKHl;  premax- 
illary  projectile,  tlie  htbral  dermal  fold  extended  acn>ss  the  muzzle. 

This  genus  is  identical  with  l\H»ciUchthys,  excepting  in  the  completion 
of  the  labral  fold,  which  in  the  latter  genus  ceases  on  each  side  of  the 
muzzle.  The  simple  anal,  formerly  assigned  as  its  character,  I  lind  to  Ih>- 
long  to  one  or  two  sjHH'ies  which  are  so  nearly  allied  to  the  type  as  to 
preclude  their  generic  st»imnition, 

J^i/nopm  of  Sp<'ct\'$: 

I.  Anal  radii,  II. 

Caudal  peduncle  thick,  not  contracted;  cheek  scaleless;  branchlostegal 
membranes  nearly  distinct,  spino  rudimentnl;  tail  i\>un(UHl;  muzzle 
blackisl).  b.  kfkulokxs. 

Caudal  ix»dunele  contracted,  dorsal  line  not  elevated;  cheek  scaleless; 
branch iostegal  membranes  well  connected,  spine  develoixnl;  tail  truncate; 
crown  and  muzzle  closely  bix>wn  sjMitted  above.  B.  maculaticeps. 

II.  Anal  radii,  I. 

Caudal  peduncle  contractctl,  dorsiU  line  not  elc\*atod;  cheek  scaled; 
l>ranchiosteg;il  rays  well  connected,  spine  stix>ng;  tail  truncate;  crewn  and 
muzzle  unicolor.  b.  oi.mstedi. 

Caudal  ixnluncle  contracted,  doraal  line  not  elevated;  cheek  smix^th;  I). 
2  with  11-12  radii  only;  branchiostegal  membranes  connected,  tail  trun- 
cate; back  and  top  of  head  ch»sely  sfKH'kled  with  black,  B.  bkevipixnk. 

III.  Anal  osseous  ray  wanting. 

Caudal  jH^dunde  contracted,  doi^std  line  arehed  fvonx  the  nai>e;  cheek 
?  naked;  branch iost^^gal  rays  entirely  distinct,  spine  well  developed;  tail 
truncate.  b.  aksopus. 

The  preceding  defmitions  apply  to  considerable  numbera  of  individi\als 
fixnn  remote  localities;  these  may  be  species,  for  the  range  of  \n\riation  is 
very  considerable,  and  such  as  is  to  be  found  nowhere  else  in  a  single 
siHJcies.  Should  they  be  found  to  present  intermediate  forms  in  regions 
not  yet  exjdored,  they  may  be  regaitled  as  races,  and  as  i  uch,  worthy  of 
note, 

BoLEOSOMA  EFFrLOEXS,  Girard. 

ArlifM  <iffluhjen$i  Ginutl,  Pixx\  Ac.  Nat.  Sei.,  Phil.,  1859,  64. 
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Char.  Muzzle  abruptly  decurved,  body  elongate,  slender;  scales  large. 
Fins  very  much  developed,  elevated  and  prolonged  D.  IX.  13.  A  II.  8. 
Cheek  and  pectoral  region  smooth,  operculum  scaled,  branchiostegal 
membranes  slightly  connected.     Muzzle  and  fins  black. 

DeHcription,  The  mouth  is  horizontal,  the  premaxillary  border  below 
the  lower  margin  of  the  orbit;  maxillary  to  pupil.  Doi*sal  line  a  little  ele- 
vated above  the  occiput,  greatest  depth  6.25  times  in  length  to  origin  cau- 
dal; length  of  head  4.2  in  some  ( spine  -  omitted  ^  Opercular  spine  weak; 
orbit  3.75  times  in  head,  equal  muzzle.  Scales  5 — 40 — 6.  Fins  all  elon^ 
gate;  V  1.8,  cuneiform,  reaching  the  anal;  P.  11,  narrow,  I'eaching  beyond 
the  base  of  the  anal.     Anal  spines  weak,  caudal  very  mucli  rounded. 

Lines. 

Total  length 28.3 

Of  caudal  fin 5 

Of  head 6 

Of  basis  first  doi*sal 5.3 

Of  pectoral .8 

Depth  of  fti'st  dorsal 6 

Of  second 8.7 

Of  head  at  occiput 8.2 

Of  body  at  middle  first  doi*sal 4 

The  color  of  thi^ee  specimens  in  alcohol  is  brown  with  traces  of  nine 
spots  on  the  side.  Muzzle,  chin  and  spot  below  the  eye  black.  Fins  black, 
the  second  dorsal  and  caudal  with  whitish  bare  and  specks. 

Three  specimens  were  taken  in  a  tributary  of  Deep  River,  Guilford  co., 
N.  Ca.,  by  my  friend,  Samuel  C.  Collins,  Principal  of  the  boarding  school 
at  New  Garden,  N.  Ca.,  and  kindly  sent  me  for  detei*mination. 

BOLEOSOMA    MACULATICEPS,    Cope. 

Sp.  nov. 

R,  D  IX.  13  A  II.  8.  Head  four  times  to  basis  of  caudal  fin;  depth  at 
middle  of  first  dorsal  6.5  times  in  same.  Scales  5 — 41 — 10.  Fins  largely 
developed.     Orbit  3.75  times  in  head;  opercular  spine  moderate. 

Pale  yellowisli,  with  ill-defined  series  of  dorsal  and  lateral  spots  and 
many  speckles  between.  Top  of  the  nape,  head  and  muzzle  marked  with 
large  brown  spots.     All  the  fins  black  banned. 

Lln"8. 

Length 26.8 

Pectoml  fin 6 

Median  depth & 

This  species  is  near  the  B.  olmstedi,  and  may  be  only  a  variety.  Its 
clean  cheek  and  double  anal  spines  are  characteristic,  as  well  the  mark- 
ings of  the  head.  Common  in  tlie  upper  waters  of  the  Catawba  River, 
N.  Carolina. 

BoLEOSOMA   OLMSTEDI,    St01*er, 

et  acctorum. 

Not  seen  by  me  in  Tennessee  or  North  Carolina.     Tlie  adult  males  of 
A.   p.   S.  — VOL.   XI — 6e 


278 

recent  meeting  of  the  National  Board  of  Trade  in  Richmond, 
to  obtain  from  Government  an  appropriation  for  a  National 
Telegraphic  Storm  Survey,  and  sugge^toii  the  propriety  of  the 
Society  taking  initiative  stej^  to  accomplish  do  desirable  an 
object. 

Prof.  Cope  exhibited  a  molar  tooth  found  in  the  Miocene  of 
New  Jersey,  with  a  characteristic  development  of  tuberculous 
processes  on  the  crown.  He  exhibited  fragments  of  the  skele- 
ton of  a  new  species  of  tertiary  whale  found  in  N.  Carolina ; 
and  also  some  extraordinarily  thin  and  flexible  paper-like 
plates  of  Itacolumite. 

On  motion  of  Mr.  Fraley,  Mr,  Lesley  was  re-elected  Librarian. 

The  Standing  Committees  were  then  individually  nomi- 
nated  and  eleoteil  as  follows: 

fifiance — Mr,  Fraley,  Mr,  J,  F.  James,  Mr,  Marsh. 

Publication — Mr.  Trego,  Mr.  E.  K.  Price,  Dr.  Carson,  Mr. 
B.  A*  Tilghman,  Mr.  Lippincott. 

//aK— Mr.  Peale,  Mr.  S.  W.  Roberts,  Gen.  Tyndale, 

Library — Dr,  Bell,  Dr.  Coates,  Mr.  E.  K.  Price,  Rev.  Dr, 
Barnes,  Rev.  Dr.  Krauth. 

The  reading  of  the  list  of  surviving  members  was  post- 
poned on  account  of  the  lateness  of  the  hour. 

Pending  nominations  643 — (>48  were  read,  spoken  to  and 
balloted  for ;  and  new  nominations  G-49 — 055  were  read. 

On  motion  of  Dr.  Carson,  it  was 

Se^olted^  That  when  CorroctionB,  Improvoments  or  Additions  to  Papers 
(made  subsequently  to  their  presentation  to  Uie  Society  and  the  order  for 
tlieir  publication)  involve  a  greater  expense  than  has  been  estimated  by 
Uie  Publication  Committee,  sudi  corrections,  improvemonta  and  altera- 
tions be  referred  to  the  Society  for  approval. 

The  ballot  boxes  were  then  examined  by  the  presiding  ofll- 
cer,  and  the  following  persons  were  declared  duly  elected 
members  of  the  Soinet  v: 

Pipf,  Oswald  Seidensticker,  of  Philadelphia, 

Mr.  W.  M.  Tilghman,  of  Philadelphia. 

Rev.  E.  E.  Hale,  of  Roxbury  (Boston),  Mass, 

John  Greenleaf  Whittier,  of  Amesbury,  Mass, 

Mrs.  Emma  Seller,  of  Philadelphia, 

\nd  the  Society  was  adjourned. 
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ON  SOME  REPTILIA  OF  THE  CRETACEOUS   FORMATION   OF 

THE  UNITED  STATES. 

POLYDECTES,  Cope. 

This  genus  is  indicated  by  one,  perhaps  more  teeth,  which  resembles  in 
some  respects  those  of  the  Crocodilian  genus  Thecachampsa.  Crown 
of  dense  concentric  dentinal  layers,  with  small  pulp  cavity.  Enamel  with 
two  prominent  ridges  separating  inner  from  outer  aspects,  but  approxi- 
mated on  the  inner  face,  which  thus  included,  is  but  one*thii*d  the  circum- 
ference of  the  tooth.  Ridges  extending  from  tip  to  near  base  of  crown, 
with  a  sulcus  along  the  inner  side  of  each.  Crown  acuminate,  a  little 
swollen  "at  the  base  and  above  the  middle.     Section  circular. 

POLYDECTES  BITURGIDU8,    Cope. 

Crown  a  slender  cone  slightly  curved  near  the  base.  Middle  portion 
constricted,  its  surface  marked  with  narrow  obscure  facets.  On  the  inner 
face,  a  shallow  groove  within  each  of  the  bounding  sulci,  the  two  separ- 
ated by  an  indistinct  groove.  The  enamel  is  smooth  and  worti,  and  leaves 
no  traces  of  other  sculpture. 

Lines. 

Length  of  crown 30 

Diameter  at  base  of  do 10 

"  middle 6. 

**        above  do 6.5 

Prom  the  marl  pits  of  James  King,  Sampson  co.,  N.  Ca.  Discovered 
by  Prof.  W.  C.  Kerr,  Director  of  the  Geological  Survey  of  North  Carolina.. 

ft 

LiODON  qoNGROPs,  Cope. 

Spec.  nov. 

This  species  is  indicated  by  a  posterior  cervical  vertebra  which  presents 
so  many  characters,  as  to  render  its  exclusion  from  the  present  work 
scarcely  proper.  In  size  it  bears  some  relation  to  the  Mosasaurus  minoVy 
Gibbes,  but  is  still  smaller,  and  is  separated  at  once  by  the  round  instead 
of  depressed  articular  faces. 

The  posterior  articular  face  is  the  round  one;  the  anterior  is  slightly 
depressed;  and  opposite  the  diapophyses  and  neural  canal  slightly  flat- 
tened, so  as  to  give  a  slightly  trilateral  superior  outline  to  the  cup.  It  is 
not  excavated  above  as  in  the  species  of  Clidastes.  The  hypapophysis  is 
broken,  but  its  base  is  unusually  long  and  wide.  The  infero-anterior 
limb  of  the  short  diapophysis  descends  to  the  edge  of  the  cup,  consider- 
ably below  its  middle.  The  space  it  encloses  with  its  superior  ridge 
which  extends  into  the  anterior  zygapophysis,  is  reticulate  striate.  The 
whole  surface  below  is  minutely  striate;  the  striae  become  coarse  as  it  ap- 
proaches the  ball.  The  latter  is  surrounded  by  a  groove,  and  its  margin 
l)rojects  acutely  beyond  the  adjacent  surface  of  the  centrum.  The  latter 
is  much  contracted  behind  the  ball,  and  the  faces  below  the  diapophyses 
are  concave.  Bases  of  neurapophysis  striate.  Neural  arch  broken  away 
above.     Neural  caudal  with  an  epapophysial  ridge. 
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Tienjjth  centTWiw  witli  ImiM 20.8 

to  hall 18 

"  **         •*  hypaiK>physis 5.8 

Widtl^  li*se  l^'jwipoi^liysis 5.5 

IVpth  hall 1 0.4 

Width   -   11 

cup 12.6 

IVpth    **  11. 

l/«!n$:th  l^ase  neuraiH>i>hysis 12, 

In  pT>rtfilo  the  \\si\\  has  a  vcnr  sKxrht  olVliqnitT  looidn<r  np^vrards.    Fixmd 
the  Kot*o«  T.imcstoix*  of  Alahanui^  discoT^ered  hy  E.  R.  Sbow^alt^r,  M.  D. 

T-ToiH>x  TAiJPr*.  Co}ie. 

Mo^rnMum-a  rr/h'(fffK  Oopo,,  Proc  Bositoiu  18<«ft,  yerloporthru*  validv-tL, 
Oop^  Pixv.  \,  X,  ^^,  Phil.,  1^^<?S.  IV  ISl;  LcidT,  CretAC.  R<^p.  74-75,  Tali, 

vn,  ii>^!^  ni  1  :^ 

Tliis  specks  i?!i  ropi>w»oiit<Hi  hy  two  cervical  and  four  dorsal  vertebrae  of 
ow  individnaX  a«d  a  hirjje  dorsal  of  anotWr,  in  the  mxtt^um  of  tbe 
Aoademy;  the  fomwr  asjsociatod  mith  nnineroTi^  fra^rment?. — induding 
part  of  an  OS  qi^adrati^m.  from  I*,  T,  l^rmain.  BnrlinirTon  oo.,  X.  J.  Two 
dorsal  ^'oit^ehrae  of  a  la-r^  indhidnal  in  the  mn^^enin  of  Thiur^ir's  CiiDege. 
^•eN'ei'al  xiei't-ebrae  >*i-ith  broken  qnadrate  and  other  bones^  and  T^etli  in  my 
privjit-e  eolleotion,  from  noar  Ramesboro.  iTlonfsefJteJ  eo.,  X,  J-,  and  a 
nnwlx^r  ol"  x'eTtohrae  in  t.l>e  eoHlection  of  Prof,  "MarsK  of  Yale  CoUege. 
fn  11  >>er  establish  it^  ohajraotor, 

T)»e  cita^f^v/ft  ^<»»«  is  liichb  pornba.r  a>  i^bovr  p<«nTefi  ont.  Tbe  postie- 
"Hov  dos*><>ndir^>  book  of  the  proximal  evT.Ppmin  is  qniu-  «hort.  and  i> 
wa-i'kexj  b>  a-n  oV^wiw  ridfre  wbit^li  passes  foT^'a.rds  and  disapjteju^  imnie- 
diatOiX  aK^x-e  the  pit  alon^ido  the  meatus,  ^liat  especially  chaxaete-rizes 
t)>is  s^v^eie^  a-nd  ^thin.  and  allies  it  x-c>  Oliilasres,  ii*  tbe  jiresenrse  of  a 
?itrAn^  loiijcitndinal  a^iii^-ulav  rid^fft.  w)»ioh  exreiKis  from  tlie  n?aial  e-xtemal 
an<:k>  of  tbe  proxima'i  ovtr<»init\.  wind,  lieeomes  here-  a  proeess..  separ- 
a4iiui  tl>o  ont4»r  aspeet  of  the  qnadrj^tnn-.  into  t^-o  entimOx  disTJnra  jAane^: 
one  xhux  oi'  tlie  meatiix.  the  other  tha4  of  ;he  ala. 

Tx^vi  ■si^owxte  njiii'ith'tffV  h'tHf^  a<vomi»ai:\  thesr-  r<MiiaiTi>.  wliir»li  were 
mive^  up  ^it).  thosf  of  tJ>e  "W.  d*'pressn>.  Thf  x^ertelir-at  (»f  :bt  r^'o  spe- 
ei<^  were  eavi!>  separated.  Th<  iinadT'jJt^  bone  aW*  i^*as  imMitiTier  by  one 
a^^-'oniTiflT.yiTu.  tlu  x'ertehTue  of  "\1.  x-»b<bi>s  ir.  Tl.^  c^wr.  rollerrion.  1  eonld 
v/M  s/'  r<'«<ii>  ft^«siirr  tlu  m»Tsrhoti«'»^  to  the  i>roiv:  Mv^'u»^*.  1  hun  assiirned 
thoir.  ho-^i;  b*v-HJTSf  th<»i:  ^'V'Tiak;  OftviTi<*v  ?inTO>  ipii»^J.  mon-  it^adib  T-e  tIm* 
eu«dnjN  IvMK  o;  t)vf  L  Awhihiv  t)»fti.  Af  tin  ^1.  depre?5siT%.  As  eomtiarec 
vjtt  th<  >v?»nv  bom>s  of  tr^'o  Alr^^i«^rfnl:'^^>  dekhv*.  the^  pTe5«<MU  iliree 
n>M  Svet".  «^hHi'?»«*N^rr<ri^'N.  I^'ii^i.  iho>  an  rii»»Hr:vel\  nini*).  ^hurter: -serond, 
t)v  «lr<t»"  *»t>fe'iA:  7>-<v«'<s.  whi«^V  fits  x\Jr*Mr.  thi  SiMinmosa'  i>  miifi.  toot*- 
prolAUijeo;  thir#i.  t)v  inft*'»oj  o:' tl^M  tt\'<'  t'i."v"^  to  w|n»-»!  thi-  S4iUHniosai  J?- 
Il')^»he'».  S  h  e«»i>'inHHn«>i,  of  the  tr<^ner-r.  interi<^    i>l:nM  of  the    i^^^^^^  :  iulA. 
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mitchillii  it  is  a  different  plane,  like  a  rabbet.     It  may  be  added,  that  the 
glenoid  cavity  is  narrower  and  deeper. 

Four  teeth  from  Barnesboro,  indicate  marked  characters.  They  are 
much  compressed  as  in  L.  mitchillii,  and  the  posterior  cutting  edge  is 
well  developed  and  forms  a  narrowed  extremity  of  an  elliptic  section. 
The  anterior  ridge  less  developed.  In  three  crowns  there  is  no  trace  of 
the  unequal  division  by  these  edges,  as  in  Mosasaurus  sp.  One  probably 
from  the  premaxilhi  is  more  abruptly  recurved  than  the  others,  with  base 
rather  expanded  inwards.  The  distinguishing  character  of  these  teeth, 
which  separates  it  from  L.  mitchillii,  is  the  abundant  longitudinal  fluting, 
and  striation  of  the  enamel.  The  grooves  are  deeper  and  shallower, 
coarser  at  the  base;  the  stiise  are  fine,  continuous  and  rugose.  These  are 
not  seen  in  L.  mitchillii.  The  general  foim  of  the  crown  is  short,  broad 
at  the  base  and  well  curved  posteriorly  and  inwards. 

Lines. 

Elevation  of  crown  and  pedestal 21 

"  '*      **       alone. 16 

Antero-posterior  diameter  do.  at  base 12 

The  lateral  element  of  the  atlas  is  represented  from  the  inner  side 
in  Fig.  No.  3.  The  anterior  termination  of  the  inferior  ala,  and  the 
articular  face  for  the  centrum,  are  as  in  M.  mitchillii.  The  inner  articu- 
lar face  is  divided  by  a  vertical  depression;  the  posterior,  or  that  meeting 
the  odontoid  process,  is  quite  prominent  and  distinct.  The  anterior 
facet  for  the  occipital  condyle,  is  transversely  divided  by  a  depression. 

The  form  of  the  cervical  vertebrae  is  so  much  like  that  of  the  Mosasau- 
rus dekayi,  as  to  be  readily  taken  for  those  of  a  small  example  of  that  spe- 
cies. The  first  doraals,  or  those  without  hypapophysis,  are  more  elongate 
than  in  the  latter,  and  the  body  is  more  contracted,  so  that  the  ball  pre- 
sents a  projecting  rim  all  round.  This  is  readily  knocked  off  in  the  rougli 
handling  the  specimens  usually  receive.  The  cup  is  also  proportionately 
expanded.  Posterior  dorsals  where  the  diapophyses  issue  half  from  the 
centrum,  have  the  latter  slightly  depressed;  where  the  diapophysis  comes 
three-fourths  from  the  body,  the  articular  faces  are  a  broad  transverse 
ovate,  well  expanded  on  the  margins,  below  which  the  surface  is  slightly 
striate.  In  the  longer  or  anterior  doi-sals,  the  rudiment  of  zygosphen  and 
zygantinim  is  well  marked. 

Unfortunately,  no  caudal  vertebrae  of  this  species  have  been  preserved, 
— so  that  I  do  not  know  their  form.  The  posterior  dorsals  are  so  much 
more  depressed  than  in  Liodon  laevis  that  future  discovery  may  justify 
the  generic  separation  of  the  genus  Nectoportheus  which  I  originally  ap- 
plied to  this  animal. 

For  the  largest  measurements  I  refer  to  Dr.  Leidy's  Essay  on  Creta- 
ceous Reptiles,  where  the  description  of  the  large  specimens  of  Macrosau- 
rus  laevis  belong  to  the  present  species,  and  have  served  in  part  as  my 
types. 
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can  Pbarmaceutical  Asj^x^iation ;  the  Hon.  Secretarv  of  War 
of  the  United  States:  iheL\  S.  Obsiervatorj,  and  ihe  Chica^ 
Academy  of  Sciences. 

For  the  Cal»inet  was  received  a  medal  of  bronze  from  the 
Batavian  Society  of  Ex|>erimental  Science,  at  Rotterdam,  with 

the  desiixn: 

Tmth,  erect.  Ieaniii|r  <hi  a  Thjrsas,  wrapiied  arcMiiid  tlie  staff  of  whkh 
is  the  legend  Kurx  xagistka:  in  her  rij^ht  hand,  an  anchor,  pMEK 
dant;  liefoie  her,  a  tripod  and  fldu[lM^;  liehind  her,  an  altair  safiportii^  a 
paur  of  scales,  and  on  its  face  the  coat-of-arms  of  Uie  Society:  over  her  th/t 
le<:end,  ceetos  fcrkt  expkrirntia  frfctcs  ;  on  the  leTersie,  a  s«r> 
pent  with  its  tail  in  its  mouth:  ontside  of  it«  the  eireular  k$;end  ix 

XKXOUAM  STSPHAICI  HOOOE2IDIJK  FTKDATOBIS  XDCCI^IX — ^VDCCCLXIX; 

inside  of  it.  the  legend,  socustas  fhilosophije  expkbixkktaus  bjl- 

TATA  ROTSKODAXI  CSXTKSIXDC  XATALEX  CBLEBRAXS. 

Mn  Price  remarked  upon  the  uncommonly  mild  weather, 
and  reported  a  crowd  of  persons  in  Chestnut  alH>ve  10th  street^ 
about  2|  P.  M.,  collected  to  watch  the  flight  of  a  bat,  after 
which  it  remained  clinging  to  a  wall.  During  the  hour  pre- 
vious to  the  meeting/a  thunder  storm  passed  over  the  city, 
and  two  houses  were  struck  bv  the  liirhtning. 

Prof.  Cope  communicated  descriptions  of  new  cretaceous 
fossils  from  North  Carolina,  &e,    (See  p.  284,) 

The  minutes  of  the  last  meeting  of  the  Board  and  Council 
were  read. 

Pending  nominations  Nos,  649 — 658  were  read. 
And  the  Society  was  adjourned. 


Stated  Mtetiny^  Ifarch  4,  1870. 

Present,  eleven  members, 

Dr,  Wood,  President,  in  the  Chair. 

Prof.  Seidensticker  was  introduced  and  took  his  seat 
A  letter  accepting  membership  was  received  from  Charles 
Darwin,  dated  Beckenham,  Down,  Kent,  S.  E,,  Feb.  5th,  1870, 
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Letters  of  acknowledgment  and  of  envoi  were  received  from 
the  Georgia  Historical  Society,  Savannah,  Feb.  15th,  and  T. 
A.  Wylie,  Librarian  of  the  Indiana  State  University,  Bloom- 
iiigton,  Feb.  16,  1870. 

A  letter  requesting  exchanges  was  received  from*  Dr.  Jeli- 
nez,  Director  of  the  Imperial  Central  Meteorological  Institute, 
Secretary  of  the  Austrian  Meteorological  Society,  [K.  K.  Cen- 
tralanstalt  fiir  Meteorologie  und  Erdmagnetismus,]  which 
was  on  motion  referred  to  the  Secretaries,  with  power  to  place 
that  Institute  on  the  list  of  correspondents  to  receive  the  Pro- 
ceedings. 

Donations  for  the  Library  were  received  from  the  Austrian 
Novara Expedition;  the  E.  Prussian  Academy;  the  Montreal, 
and  Boston  Natural  History  Societies;  the  American  Oriental 
Society;  Prof.  J.  D.  Dana;  the  Philada.  Academy  Natural 
Sciences ;  the  Maryland  and  Georgia  Historical  Societies,  and 
the  Adjutant  General  of  Maryland. 

The  Committee  to  which  was  referred  the  acceptance  of 
the  Choctaw  Grammar,  prepared  by  the  late  Cyrus  Byington, 
reported  in  favor  of  its  publication  by  the  Society,  on  the 
terms  proposed  by  the  heirs  of  the  deceased  missionary. 

The  President,  Dr.  Wood,  made  a  communication  on  the 
subject  of  the  Indian  skeleton  found  upon  his  cranberry  lands 
in  Southern  New  Jersey. 

He  particularly  called  attention  to  the  characters  of  the 
cranium,  the  separate  bones  of  which  had  been  skillfully  put 
together  by  Prof.  Leidy.  The  most  striking  peculiarity  was 
the  extraordinary  breadth  of  the  cranium,  which  exceeded 
that  of  most  European  heads ;  and  altogether  the  size  of  the 
cranium  was  much  greater  than  that  of  the  head  of  the  pres- 
ent race  of  Indians.  The  cranium  was  compressed  behind; 
and  the  frontal  bones  had  apparently  been  artificially  some- 
what flattened.  Altogether,  the  heaa  was  very  different  from 
that  of  the  ordinary  Indians,  and  probably  belonged  to  a  race 
which  had  preceded  that  found  here  originally  by  Europeans. 
From  the  apppearance  of  the  skeleton,  it  was  probably  more 
than  500  years  old,  perhaps  1,000.  It  was  more  changed  than 
that  of  the  Mastodon  recently  discovered  in  the  same  neigh- 
borhood, which,  as  Dr.  Wood  had  been  informed,  was  about 
four  feet  below  the  surface. 
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discovered  anions  the  foot-tracka  of  the  Connecticut  River 
red  sandstone.     (See  pages  261-71.) 

i£r.  Chase  made  some  remarks  about  S<jlar  and  Eleetric 
Light,  in  reference  to  recent  experiments  to  determine  the  me- 
chanical e([uivalent  of  terrestrial  light. 

The  report  of  the  Judges  and  Clerks  of  the  Annual  Elec- 
tion was  then  read,  declaring  the  following  persons  duly 
elected : 
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President, 
George  B.  Wood. 

Vice  Presiilents, 

John  C.  Cresson, 
Isaac  Lea, 
Frederick  Fraley. 

Secretaries. 

Charles  B.  Trego, 
E.  Otis  Kendall, 
John  L.  LeConte, 
J.  P.  Lesley. 

(■arators, 

Franklin  Peale, 
Elias  Durand, 
Joseph  Carson. 

Treasurer. 


(Jharles  B.  Trego. 


Counsellors. 

Alfred  L.  Klwyn^ 
John  Bell, 
Benjamin  11.  Coates, 
Bcujamin  V.  Marsh. 
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FOURTH  CONTRIBUTION  TO  THE  HISTORY  OF  THE  FAUNA 
OF  THE  MIOCENE  AND  EOCENE  PERIODS  OF  THE  UNITED 
STATES. 

By  E.  D.  Cope. 

E3CHRICHTIUS,    Gray. 

ESCHRICHTIUS  P0LYP0RU8,   Cope. 

Species  nova. 

Character,  Ramus  mandibuli  with  coronoid  process  but  little  eleva- 
ted ;  form  compressed  with  narrowed  acute  superior  margin,  which  is 
not  flattened  posteriorly.  On  its  inner  face  a  wide  shallow  groove,  in 
which  the  inner  series  of  foramina  lie.  Foramina  of  outer  series  large, 
numerous.     Size  large. 

Dsscription,  This  whale,  from  the  form  of  the  ramus  mandibuli,  is  a 
finner,  and  from  the  slightly  developed  coronoid  process,  allied  to  the 
liumpbacks.  The  coronoid,  the  anterior  position  of  the  dental  foramen, 
and  the  angular  process,  confirm  these  relationships.  Whether  it  be  a 
Megaptera  or  Eschrichtius  I  am  not  prepared  to  state.  Ear  bullae  of  the 
forms  of  both  these  genera  occur  in  the  strata  in  which  the  present 
species  was  found,  and  future  investigation  must  determine  which  are  re- 
ferable to  the  latter.  Such  a  bulla  of  the  form  of  and  probably  belonging 
to,  Megaptera,  has  been  named  Balaena  myiticetoides,  by  Emmons. 
(Noi-th  Carolina  Geol.  Survey  Tab.) 

The  fragment  which  on  the  pi'esent  species  is  based,  is  the  proximal 
two-fifths  the  left  ramus  mandibuli,  with  a  considerable  part  of  the  con- 
dyle. The  direction  of  the  shaft  from  a  short  distance  ai^terior  to  the  cor- 
onoid process,  is  decurved.  The  inferior  margin  is  slightly  contracted  be- 
low the  coronoid  process  and  then  for  a  short  distance  convex,  and  nar- 
rowed into  a  ridge  ;  anteriorly  it  is  most  obtuse  or  convex  transversely. 
The  inner  face  is  plane  at  tlie  coronoid  process,  the  outer  convex.  An- 
terior to  this  point  the  convexity  is  strong  ;  at  the  distal  end  of  the  frag- 
ment, much  less  marked. 

The  angular  process  has  extended  beyond  the  line  of  tlie  condyle  ;  its 
exti-emity  is  broken  away.  A  wide  groove  separates  it  from  the  base  of 
the  condyle  on  the  inner  face  of  the  ramus.  The  surface  of  the  condyle  is 
tiTinsvcrhe  to  the  plane  of  the  ramus,  and  is  strikingly  elevated  above  the 
portion  of  the  i*amus  anterior  to  it,  being  as  high  as  the  tip  of  the  coro- 
noid process.  A  low  knob  projects  on  the  inner  face  of  the  ramus  beneath 
its  anterior  part,  and  below  the  groove.  The  dental  foramen  is  large,  and 
is  overhung  by  the  thin  incurved  superior  margin  of  the  i-amus.  Its  an- 
terior margin  terminates  just  behind  the  posterior  part  of  the  base  of  the 
coronoid  process. 

The  pores  of  the  inner  series  are  small  and  numerous  ;  the  last  one  is  a 
little  anterior  to  the  base  of  the  coronoid  process  (34  lines).  They  are 
situated  in  a  wide  shallow  groove,  which  occupies  a  portion  of  the  inner 
face  of  the  ramus  below  the  upper  edge.  Their  interspaces  are  not  quite 
equal ;  thus  twenty  lines  separate  two,  and  four  are  included  in  thirty- 
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recent  meeting  of  the  National  Board  of  Trade  in  Richmond, 
to  obtain  from  Government  an  appropriation  for  a  National 
Telegraphic  Storm  Survey,  and  suggested  the  propriety  of  the 
Society  taking  initiative  steps  to  accomplish  so  desirable  an 
object. 

Prof.  Cope  exhibited  a  molar  tooth  found  in  the  Miocene  of 
New  Jersey,  with  a  characteristic  development  of  tuberculous 
processes  on  the  crown*  He  exhibited  fragments  of  the  skele- 
ton of  a  new  species  of  tertiary  whale  found  in  N.  Carolina  ; 
and  also  some  extraordinarily  thin  and  flexible  paper-like 
plates  of  Itacolumite. 

On  motion  of  Mr.  Fraley ,  Mr.  Lesley  was  re-elected  Librarian. 

The  Standing  Committees  were  then  individually  nomi- 
nated and  elected  as  follows: 

Finance — Mr.  Fraley,  Mr.  J.  F.  James,  Mr.  Marsh. 

Publication — Mr.  Trego,  Mr.  E.  K.  Price,  Dr.  Carson,  Mr, 
B.  A.  Tilghman,  Mr.  Lippincott. 

Hall'-^T.  Peale,  Mr.  S.  W.  Boberts,  Gen.  Tyndale. 

Library — Dr.  Bell,  Dr.  Coates,  Mr.  E.  K.  Price,  Be  v.  Dr. 
Barnes,  Bev.  Dr.  Krauth. 

The  reading  of  the  list  of  surviving  members  was  post- 
poned on  account  of  the  lateness  of  the  hour. 

Pending  nominations  643 — 648  were  read,  spoken  to  and 
balloted  for ;  and  new  nominations  649 — 655  were  read. 

On  motion  of  Dr.  Carson,  it  was 

Be$olvedf  That  when  Corrections,  Improvements  or  Additions  to  Papers 
(made  subsequently  to  their  presentation  to  the  Society  and  the  order  for 
their  publication)  involve  a  greater  expense  than  has  been  estimated  by 
the  Publication  Committee,  such  corrections,  improvements  and  altera- 
tions be  referred  to  the  Society  for  approval. 

The  ballot  boxes  were  then  examined  by  the  presiding  offi- 
cer, and  the  following  persons  were  declared  duly  elected 
members  of  the  Society: 

Pipf.  Oswald  Seidensticker,  of  Philadelphia. 

Mr.  W.  M.  Tilghman,  of  Philadelphia. 

Bev.  E.  E.  Hale,  of  Eoxbury  (Boston),  Mass. 

John  Greenleaf  Whittier,  of  Amesbury,  Mass. 

Mrs.  Emma  Seller,  of  Philadelphia. 

And  the  Society  was  adjourned. 
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Stated  Meeting^  February  4^A,  1870. 

Present,  ten  members. 

Mb.  Fbaley,  Vice-President,  in  the  Chair. 

Letters  accepting  membership  were  received  from  Mr.  W. 
M.  Tilghman,  dated  Philadelphia,  1114  Girard  street,  Jan. 
25,  and  Mrs.  Emma  Seiler,  dated  Philadelphia,  Feb.  1,  1870. 

Letters  acknowledging  the  receipt  of  Proc.  No.  82,  were  re- 
ceived from  the  Massachusetts,  Bhode  Island,  New  Jersey, 
and  Georgia  Historical  Societies,  and  from  the  Peabody  In- 
stitute in  Baltimore. 

The  request  of  the  Georgia  Historical  Society  for  a  com- 
plete  set  of  Proceedings  A.'  P.  S.  was  granted. 

A  letter  was  received  from  Prof.  Charles  E.  Anthon,  of  the 
College  of  New  York  City,  accompanying  a  donation  for  the . 
Library  of  44  numbers  of  the  New  York  Numismatic  Society 
Journal. 

Donations  for  the  Library  were  also  received  from  the  Eus- 
sian  Geographical,  and  Paris  Ethnological  Societies;  Dublin 
Observatory;  Boston  N.  H.  Society ;  Amer.  Antiquar.  Society ; 
Amer.  Jour.  S.  and  A.;  Philadelphia  Academy  N.  S.;  Medical 
News  and  Library;  Maj.  Gen.  Humphreys,  and  the  Chicago 
College  of  Pharmacy. 

The  death  of  Horace  Binney,  Junr.,  at  Philadelphia,  on  the 
3d  inst.,  aged  61  years,  was  announced  by  Mr.  Fraley.  On 
motion  of  Prof.  Kendall,  Chas.  J.  Stills,  Esq.,  Provost  of  the 
University,  was  appointed  to  prepare  an  Obituary  notice  of 
the  deceased. 

The  extraordinary  mildness  of  the  Winter  was  illustrated 
by  a  fact  communicated  to  the  Secretary  by  Mr.  Hector  Orr, 
who  watched  carefully  for  two  minutes  the  evolutions  of  a  bat 
about  the  corners  of  Spruce  and  Third  streets.  Other  mem- 
bers present  gave  similar  illustrations;  as  for  example,  ex- 
.panded  blossoms  gathered  January  30th,  in  the  open  air : 
peach  trees  in  blossom  at  Lock  Haven,  Pa.,  &c. 

Mr.  Chase  communicated  additional  deductions  from  a  study 
of  the  rain  fall  tables  of  the  Philadelphia  Hospital.  (See  p.  311) 
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Dr.  Brinton  introduced  to  the  attention  of  the  Society  a  val- 
uable contribution  to  the  study  of  the  Choctaw  language,  in 
the  form  of  a  Grammar  prepared  by  the  venerable  Missionary 
Byington,  recently  deceased.  His  long  and  zealous  labors 
have  resulted  in  the  publication  of  a  list  of  more  than  75 
works,  including  the  Bible,  in  the  Choctaw  language.  After 
four  revisions  of  his  Grammar,  he  was  at  his  death  engaged 
upon  a  fifth. 

This  manuscript,  the  fruit  of  40  years'  labor,  has  been  for- 
warded to  Dr.  Brinton  by  Mr.  Dana,  Mr.  Byington's  son-in- 
law,  and  consists  of  portions  of  these  five  revisions,  interlined, 
and  somewhat  confused  in  the  order  of  its  subjects,  but 
thrown  into  two  principal  divisions,  the  first  of  which,  on  the 
Orthography  of  the  language,  is  written  out;  while  the  other, 
on  the  Parts  of  Speech,  will  need  to  be  carefully  edited.  Mrs. 
Byington  and  the  other  heirs,  present  it  to  the  Society  on  con- 
dition that  a  committee  be  appointed  to  edit  it,  within  a  rea- 
sonable time.  Mr.  Folsom,  a  Choctaw  gentleman,  will  soon 
be  in  Philadelphia,  on  a  commission  to  publish  the  Laws  of 
the  Indian  Government,  and  has  promised  his  aid  in  proof- 
reading. The  Grammar  will  probably  make  about  40  pages, 
8vo.,  and  require  a  few  new  types,  obtainable  at  small  ex- 
pense. The  Grammar  will  be  of  practical  use  in  developing 
the  civilization  of  the  Tribes,  as  the  language  is  extremely 
difficult.  It  has,  moreover,  peculiar  claims  to  scientific  at- 
tention ;  for  the  Choctaw,  Creek  and  Chickasaw  are  affiliated 
dialects,  spoken,  at  the  time  of  the  arrival  of  Europeans,  by  a 
people  spread  over  a  great  part  of  the  United  States.  There 
is  no  man  now  living  capable  of  writing,  or  likely  to  attempt 
the  construction  of  a  Grammar  of  either  of  them. 

A  committee  consisting  of  Dr.  Brinton,  Mr.  Lesley,  and 
Prof.  Haldeman,  of  Columbia,  Pa.,  were  appointed  to  consider 
and  report  upon  the  subject. 

On  motion  of  the  Secretary,  the  University  of  Indiana  was 
placed  on  the  list  of  corresponding  societies  to  receive  a  com- 
plete set  of  the  Proceedings,  in  answer  to  a  request  from  Prof. 
Kirkwood. 
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On  motion  it  was 

Beaolvedy  That  the  Secretaries  be  instructed  to  print  with  the  next  No. 
of  the  Proceedings,  a  list  of  the  surviving  members  of  th6  Society,  and  a 
request  to  all  the  members  to  send  their  proper  addresses,  and  photo- 
graphs for  the  Album. 

Pending  nominations  Nos.  649  to  655  were  read. 
And  the  Society  was  adjourned. 


Stated  Meeting,  February  18lh,  1870. 

Present,  six  members. 

Prop.  Cresson,  Vice-President,  in  the  Chair, 

A  letter  accepting  membership  was  received  from  John  G. 
Whittier,  dated  Amesburj,  4th  2d  mo.,  1870. 

A  letter  enclosing  a  photograph  for  the  album  was  received 
from  Daniel  Wilson,  dated  Toronto,  Univ.  College,  Canada, 
Feb.  8,  1870. 

A  letter  acknowledging  the  receipt  of  Proceedings  No.  82, 
was  received  from  the  Essex  Institute,  in  Salem,  Mass. 

Donations  for  the  Library  were  received  from  the  Nicolai 
Hauptsternwarte  at  St.  Petersburg ;  the  Norwegian  Univer- 
sity at  Christiania ;  the  Society  at  Throntheim ;  the  Austrian 
Academy  and  Geological  Institute;  the  Gdrlitz  Society;  the 
Holland  Academy  and  Natural  History  Society,  and  M.  Hock; 
Sig.  Lombardini;  the  new  Geological  Committee  of  Italy,  at 
Florence;  the  Society  of  Physical  and  Natural  Sciences  at 
Bordeaux ;  Paris  Geographical  Society ;  London  Astronom- 
ical Society  and  Society  of  Arts ;  Essex  Institute ;  Dr.  B.  A. 
Gould;  Dr.  S.  A.  Green,  of  Boston;  Mr.  E.  A.  Stone,  of  Provi- 
dence; the  Franklin  Institute  and  School  of  Design  for 
Women,  in  Philadelphia;  Col.  W.  W.  H.  Dayis;  the  Ameri- 
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can  PLarmaceutical  Association  ;  the  Hon,  Secretary  of  War 
of  the  United  States ;  the  U.  S.  Observatory,  and  the  Chicago 
Academy  of  Sciences. 

For  the  Cabinet  was  received  a  medal  of  bronze  from  the 
Batavian  Society  of  Experimental  Science,  at  Rotterdam,  with 
the  design: 

Truth,  erect,  leanini;  on  a  Thyrsus,  wrapped  around  the  staff  of  which 
is  the  legend  rbbum  haoibtba:  in  her  right  hand,  an  anchor,  pen- 
dant; hefore  her,  a  tripod  and  flame;  behind  her,  an  altar  supporting  a 
pair  of  scales,  and  on  its  face  the  coat-of-arms  of  the  Society;  over  her  the 
legend,  cbbtos  fsbbt  expbbibktia  fbuctub  ;  on  the  reverse,  a  ser- 
pent with  its  tail  in  its  mouth;  outside  of  it,  the  circular  legend  in 

MBSfOBIAM  8TEPHANI  HOOOBMDIJK  FUNDATDBIS  MDCCLXIX — MDCCCLXIX; 

inside  of  it,  the  legend,  bocibtas  FHiLosoPHiiB  bxpbbiscbktalib  ba- 

TAVA  BOTBBODAMI  CBNTB8IMU&I  NATALBH  CBLBBBANB. 

Mr.  Price  remarked  upon  the  uncommonly  mild  weather, 
and  reported  a  crowd  of  persons  in  Chestnut  above  10th  street, 
about  2J  P.  M.,  collected  to  watch  the  flight  of  a  bat,  after 
which  it  remained  clinging  to  a  wall.  During  the  hour  pre- 
vious to  the  meeting,  a  thunder  storm  passed  over  the  city, 
and  two  houses  were  struck  by  the  lightning. 

Prof.  Cope  communicated  descriptions  of  new  cretaceous 
fossils  from  North  Carolina,  &c.    (See  p.  284.) 

The  minutes  of  the  last  meeting  of  the  Board  and  Council 
were  read. 

Pending  nominations  Nos.  6-49 — 653  were  read. 
And  the  Society  was  adjourned. 


Stated  Meeting^  March  4,  1870. 

Present,  eleven  members. 

Dr.  Wood,  President,  in  the  Chair. 

Prof.  Seidensticker  was  introduced  and  took  his  seat. 
A  letter  accepting  membership  was  received  from  Charles 
Darwin,  dated  Beckenham,  Down,  Kent,  S,  E.,  Feb.  5th,  1870. 
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Letters  of  acknowledgment  and  of  envoi  were  received  from 
the  Georgia  Historical  Society,  Savannah,  Feb.  15th,  and  T. 
A.  Wylie,  Librarian  of  the  Indiana  State  University,  Bloom- 
ington,  Feb.  16,  1870. 

A  letter  requesting  exchanges  was  received  from*  Dr.  Jeli- 
nez,  Director  of  the  Imperial  Central  Meteorological  Institute, 
Secretary  of  the  Austrian  Meteorological  Society,  [K.  K.  Cen- 
tralanstalt  fiir  Meteorologie  und  Erdmagnetismus,]  which 
was  on  motion  referred  to  the  Secretaries,  with  power  to  place 
that  Institute  on  the  list  of  correspondents  to  receive  the  Pro- 
ceedings. 

Donations  for  the  Library  were  received  from  the  Austrian 
Novara Expedition;  the  E.  Prussian  Academy;  the  Montreal, 
and  Boston  Natural  History  Societies ;  the  American  Oriental 
Society;  Prof.  J.  D.  Dana;  the  Philada.  Academy  Natural 
Sciences ;  the  Maryland  and  Georgia  Historical  Societies,  and 
the  Adjutant  General  of  Maryland. 

The  Committee  to  which  was  referred  the  acceptance  of 
the  Choctaw  Grammar,  prepared  by  the  late  Cyrus  Byington, 
reported  in  favor  of  its  publication  by  the  Society,  on  the 
terms  proposed  by  the  heirs  of  the  deceased  missionary. 

The  President,  Dr.  Wood,  made  a  communication  on  the 
subject  of  the  Indian  skeleton  found  upon  his  cranberry  lands 
in  Southern  New  Jersey. 

He  particularly  called  attention  to  the  characters  of.  the 
cranium,  the  separate  bones  of  which  had  been  skillfully  put 
together  by  Prof.  Leidy.  The  most  striking  peculiarity  was 
the  extraordinary  breadth  of  the  cranium,  which  exceeded 
that  of  most  European  heads;  and  altogether  the  size  of  the 
cranium  was  much  greater  than  that  of  the  head  of  the  pres- 
ent race  of  Indians.  The  cranium  was  compressed  behind ; 
and  the  frontal  bones  had  apparently  been  artificially  some- 
what flattened.  Altogether,  the  head  was  very  difierent  from 
that  of  the  ordinary  Indians,  and  probably  belonged  to  a  race 
which  had  preceded  that  found  here  originally  by  Europeans. 
From  the  apppearance  of  the  skeleton,  it  was  probably  more 
than  500  years  old,  perhaps  1,000.  It  was  more  changed  than 
that  of  the  Mastodon  recently  discovered  in  the  same  neigh- 
borhood, which,  as  Dr.  Wood  had  been  informed,  was  about 
four  feet  below  the  surface. 
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A  communication  intended  for  the  Proceedings,  was  re- 
ceived from  Prof.  Kirkwood,  of  Indiana  University,  Bloom- 
ington,  Ind,,  entitled  "  On  Certain  Meteoric  Rings."   (p.  299.) 

A  communication  was  made  by  Prof.  Cope,  **  On  Adocus, 

a  genus  of  Cretaceous  Emydidje."     (See  p.  295.) 

A  verbal  communication  was  made  by  Mr.  Chase,  on  the 
subject  of  the  Tides.  After  referring  to  the  diametrically 
opposite  conclusions  expressed  by  Astronomer  Royal  Airy, 
and  Prof.  Challis,  respecting  the  theoretical  jx>sition  of  the 
tidal  ellipsoid,  and  the  claim  of  each,  that  his  views  coincide 
with  those  of  Newton  and  La  Place,  Mr.  Chase  suggested, 
that  a  practical  solution  of  the  difficulty  may  perhaps  be  found 
by  adopting  the  intermediate  position,  analogous  to  that  of  the 
barometic  spheroid. 

A  communication  intended  for  the  Proceedings  was  pre- 
sented by  Dr.  Brinton,  entitled,  "  Contributions  to  a  Gram- 
mar of  the  Muskokee  Language."    (See  p.  801.) 

Pending  nominations  Nos.  649  to  655  were  iead  and  new 
nomination  No.  656.     And  the  Society  was  adjourned. 

VERBAL  COMMUNICATION  BY  E.  D.  COPE,  AT  MEETING  OF 

THE  A.  PHIL.  SOC,  FEB.  18,  1870. 

Prof.  Cope  made  some  observations  on  the  extent  of  the  order  Pytho- 
nomorpha  as  exhibited  in  cretaceous  rocks  of  the  United  States.  Ho 
stated  that  he  was  acquainted  with  twenty-seven  species  of  the  group, 
and  that  but  three  were  enumerated  in  tlie  hist  work  on  the  sulgect.  He 
defined  two  new  species  of  Mosasaurus  from  New  Jersey.  One  of  medium 
size,  was  IVom  the  lower  bed  in  Monmouth  Co. ;  it  had  round  articular 
vertebral  fitces,  and  a  peculiar  cariniform  angle  fh>m  the  pit  on  the  out- 
side of  the  OS  quadratnm.  It  was  named  Motiuaurwi  fulciatu$,  Anotlier 
and  larger  species  was  described  under  the  name  of  MoMaanrns  oarthrt^Hy 
as  of  about  the  proportions  of  the  M.  giganteus  of  Miestricht,  but  with 
depressed  vertical  centra  like  those  of  tlie  M.  depressus.  The  quadrate 
bone  differed  from  that  of  M.  depressus  and  resembled  that  of  M.  dekayi* 
From  Cook's  middle  marl  bed  (Cretaceous)  of  New  Jersey. 

He  also  alluded  to  the  occurrence  of  the  Rhinoceros,  Dugons,  etc.,  in 
certain  beds  in  New  Jersey,  as  indicative  of  the  existence  of  Indian  types 
at  one  time  in  this  region.  He  added  tlie  genus  Sus,  at  present  unknown 
in  the  New  World,  but  characteristic  of  the  Palseotropical  region.  He 
said  his  knowledge  of  its  existence  depended  on  an  imperfect  posterior 
inferior  molar,  found  near  Squankum  by  Dr.  Samuel  Lockwood.  Ho 
named  the  species  £kM  tagraiu^  and  said  it  was  near  the  size  of  the  do- 
mestic hog. 
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FOURTH  CONTRIBUTION  TO  THE  HISTORY  OF  THE  FAUNA 
OF  THE  MIOCENE  AND  EOCENE  PERIODS  OF  THE  UNITED 
STATES. 

By  E.  D.  Cope. 

E3CHRICHTIUS,    Gray. 

ESCHUICHTIUS  POLYPORUS,   Cope. 

Species  nova. 

Character,  Ramus  mandibuli  with  coronoid  process  but  little  eleva- 
ted ;  fonn  compressed  with  narrowed  acute  superior  margin,  which  is 
not  flattened  posteriorly.  On  its  inner  face  a  wide  shallow  groove,  in 
which  the  inner  series  of  foramina  lie.  Foramina  of  outer  series  large, 
numerous.     Size  large. 

Description,  This  whale,  from  the  form  of  the  ramus  mandibuli,  is  a 
firmer,  and  from  the  slightly  developed  coronoid  process,  allied  to  the 
humpbacks.  The  coronoid,  the  anterior  position  of  the  dental  foramen, 
and  the  angular  process,  confirm  these  relationships.  Whether  it  be  a 
Megaptera  or  Eschrichtius  I  am  not  prepared  to  state.  Ear  bullae  of  the 
form "4  of  both  these  genera  occur  in  the  strata  in  which  the  present 
species  was  found,  and  future  investigation  must  determine  which  are  re- 
ferable to  the  latter.  Such  a  bulla  of  the  form  of  and  probably  belonging 
to,  Megaptera,  has  been  named  Balaena  mysticetoides,  by  Emmons. 
(North  Carolina  Geol.  Survey  Ta,b.) 

Tlie  fragment  wliicli  on  the  present  species  is  based,  is  the  proximal 
two-fifths  tlie  left  ramus  mandibuli,  with  a  considerable  part  of  the  con- 
dyle. Tlie  direction  of  the  shaft  from  a  short  distance  anterior  to  the  cor- 
onoid process,  is  decurved.  The  inferior  margin  is  slightly  contracted  be- 
low -the  coronoid  process  and  then  for  a  short  distance  convex,  and  nar- 
rowed into  a  ridge  ;  anteriorly  it  is  most  obtuse  or  convex  transversely. 
The  inner  face  is  plane  at  the  coronoid  process,  tlie  outer  convex.  An- 
terior to  this  point  the  convexity  is  strong  ;  at  the  distal  end  of  the  frag- 
ment, much  less  marked. 

The  angular  process  has  extended  beyond  the  line  of  tlie  condyle  ;  its 
extremity  is  broken  away.  A  wide  groove  separates  it  from  the  base  of 
the  condyle  on  the  inner  face  of  the  ramus.  The  surface  of  the  condyle  is 
transverse  to  the  plane  of  the  ramus,  and  is  strikingly  elevated  above  the 
portion  of  the  ramus  anterior  to  it,  being  as  high  as  the  tip  of  the  coro- 
noid process.  A  low  knob  projects  on  the  inner  face  of  the  ramus  beneath 
its  anterior  part,  and  below  the  groove.  The  dental  foramen  is  large,  and 
is  overhung  by  the  thin  incurved  superior  margin  of  the  ramus.  Its  an- 
terior margin  terminates  just  behind  the  posterior  part  of  the  base  of  the 
coronoid  process. 

The  pores  of  the  inner  series  are  small  and  numerous  ;  the  last  one  is  a 
little  anterior  to  tlie  base  of  the  coronoid  process  (34  lines).  They  are 
situated  in  a  wide  shallow  groove,  which  occupies  a  portion  of  the  inner 
face  of  the  ramus  below  the  upper  edge.  Their  interspaces  are  not  quite 
equal ;  thus  twenty  lines  separate  two,  and  four  are  included  in  tliirty- 
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six  lines.  The  foramina  of  the  extemal  aeries  are  nioi'o  nunidi-oiis  Uian  in 
any  of  Uie  other  species  fit>m  tlie  Miocene  of  our  Eastern  States.  As  in 
others  the  hist  pairs  are  less  spaced  than  the  anterior.  In  a  space  of  six 
inches  and  twenty  lines,  there  are  six  foramina,  the  third  from  behind 
nine  Ihies  below  the  superior  margin.  Thirty-four  lines  separate  tlie  an- 
terior pair ;  twenty-two  the  posterior.  The  last  foramen  is  about  a  half 
an  indi  anterior  to  the  plane  of  the  last  one  of  the  inner  side. 

Feet  L!ne«, 

Length  of  fragment 2  42 

Deptli  just  behind  coronoid SB 

**      "      in  front  of  coronoid 66 

<*    at  fourth  inner  foramen 62 

Diameter      "        **  **     87 

This  ramus  chiefly  resembles  that  of  Eschr.  cephalus  from  Maryland. 
It  is  less  compressed,  though  cruslied,  and  less  attenuated  on  the  upper 
margin  near  coronoid  process  ;  the  coronoid  process  considerably  smaller. 
Outer  series  of  pores  more  numerous  and  extending  furtlier  back.  Inner 
in  a  marked  groove,  which  is  wanting  inE.  cephalus.  Outer  wall  of 
angular  region  more  everted.  Inferior  wall  of  dental  or  mandibular /^anal 
descending  from  margin  of  foramen  in  E.  cephalus  and  ascending  in  E. 
polyporus. 

From  the  Miocene  Marl  of  Eilgecombe  Co.,  North  Carolina.  *  Obtained 
by  tlie  writer  under  the  auspices  of  tlie'  Noitli  Carolina  State  Geological 
Survey,  under  Prof.  Wm.  C.  Kerr,  Director. 

Vertebne,  which  as  to  size  and  structure  would  accord  witli  tlie  present 
species,  are  not  uncommon  in  the  same  deposit ;  their  description  is  re- 
served for  a  future  occasion. 

MESOTERAS,  Cope. 

Genus  novum. 

Character,  Orbital  process  of  frontal  narrowed,  exceedingly  thick  and 
massive  at  tlie  extremity.  Posterior  lumbars  and  anterior  caudals  witli 
sliort  antero-posterior  diameter.  .  PremaxiUaiy  and  maxillary  bones  de- 
pressed, the  latter  thin,  horizontal,  narrow.    Otic  bulla  compressed. 

This  genius  is  allied  to  Balaena  in  tlie  form  of  its  vertebne,  and  to  some 
extent  in  that  of  its  frontal  bone.  The  flatness  of  tlie  maxillary  and  pre- 
maxillary  is  rather  that  of  Balaenoptera.  The  exti^aordinary  mass  of  the 
superciliary  portion  of  tlie  frontal  is  peculiar  to  tlie  species  which  fonns 
the  type  of  tlie  genus  so  far  as  known. 

MeSOTBRAS  KBRRIAKU8,    Cope. 

Species  nova. 

This  species  was  discovered  by  Prof.  Wm.  C.  Kerr,  Director  of  tlie  Geo- 
logical Survey  of  North  Carolina,  in  a  bed  of  miocene  marl,  at  a  point 
where  it  is  cut  by  Quanky  Creek,  a  tributary  of  the  Roanoke  river,  in 
Halifax  county,  Nortli  Carolina.  A  portion  of  the  cranium  had  been  no- 
ticed for  some  years  projecting  from  the  steep  bank  or  wall  of  tlie  small 
caiiou  of  the  creek,  at  about  tliiriy  feet  below  the  surface  of  tlie  ground. 
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Prof.  Ken',  with  the  aid  of  a  number  of  men,  dug  fi*om  its  bed  and  eleva- 
ted to  the  surface  of  the  ground  a  large  fragment  of  tlie  cranium,  includ- 
ing the  greater  part  of  the  left  maxillary  and  premaxillary  bones,  with  a 
large  part  of  the  frontal.  A  large  fragment  of  the  right  ramus  of  the 
mandible,  an  otic  bulla,  several  lumbar  and  caudal  vertebrsB,  with  several 
broken  ribs,  were  also  obtained. 

These  remains  indicate  not  only  a  species,  but  a  genus  new  to  science, 
and  the  largest  extinct  BalsBnoid  yet  discovered. 

The  principal  mass  includes  from  the  posterior  margin  of  the  transverse 
process  of  the  frontal,  to  within  four  or  five  feet  of  the  end  of  the  muzzle. 
The  mass  measures  eleven  feet  six  inches  in  length.  The  fragment  of  the 
ramus  mandibuh  measures  tliirteen  feet ;  five  feet  ^re  probably  lost  dis- 
tally,  and  there  is  no  trace  of  coronoid  process  at  the  point  where  it  is 
broken  off  proximally.  The  length  of  the  restored  cranium  would  not  be 
less  than  eighteen  feet.  This  gives  for  the  total  length,  estimating  on  the 
basis  of  Megaptera,  seventy-five  to  eighty  feet. 

The  orbital  process  is  nearly  in  line  with  the  maxillary,  probably  in  con- 
sequence of  pressure  when  lying  in  an  oblique  position.  The  whole  cran- 
ium has  been  injured  from  the  same  cause,  and  the  matrix  usually  soft, 
formed  a  solid  investment  of  carbonate  of  lime  from  the  carbonic  acid 
liberated  during  decomposition,  which  required  several  days'  labor  to  re- 
move. The  parietal,  occipital,  and  other  bones  of  the  brain-case  proper, 
were  not  recovered. 

Description,  The  upper  surface  of  the  muzzle  is  but  little  decurved  an- 
teriorily.  A  portion  of  its  outer  margin,  at  the  posterior  part,  is  pre- 
served, so  that  its  width  is  known..  The  maxillary  forms  a  rather  thin 
lamina,  and  does  not  present  any  great  median  decurvature,  as  though  the 
vomer  was  not  prominent  below.  Perhaps  this  peculiar  flatness  is  partly 
due  to  pressure,  but  the  premaxillary  presents  a  similar  character,  which 
is  evidently  normal.  This  element  forms  one  margin  of  the  mass,  and  the 
question  as  to  whether  the  exposed  face  were  the  outer  of  the  right,  or  the 
inner  of  the  left  bone,  required  some  care  for  its  solution.  Anteriorly  it 
is  three  inches  in  depth,  near  the  posterior  extremity,  two  inches.  The 
greatest  width  near  the  middle,  six  inches.  The  margin  next  the  I'cmain- 
der  of  the  mass,  is  rather  the  more  elevated ;  the  external  somewhat 
prominent  and  rounded.  Beneath  it  a  deep  groove  marks  apparently  the 
exit  of  a  foramen.  A  groove  in  the  same  line  is  seen  at  various.points 
throughout  its  length  where  exposed.  This  bone  is  thus  much  flatter 
than  in  any  of  the  Finner  whales,  and  resembles  more  that  of  the  right 
whales.  The  outer  face  being  nearly  plane,  it  can  scarcely  be  the  vome- 
rine face,  which  is  concave,  especially  so  in  Balsena,  for  the  accommoda- 
tion of  the  cartilaginous  axis.  The  foramina  and  grooves  are  equally 
present  in  both  these  genera,  on  the  external  side  ;  I  therefore  conclude 
that  the  external  side  of  the  right  premaxillary  is  the  one  exposed,  and 
that  the  width  of  the  muzzle  includes  the  left  premaxillary,  and  maxillary. 
The  suture  between  the  latter  is  not  distinct,  owing  to  the  presence  of 
longitudinal  fractures.    Tlio  width  of  the  maxillary  after  the  premaxillary 
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is  deducted,  is  not  great,  and  is  intermediate  between  that  seen  in  Bala- 
ena  and  Megaptera.  The  right  premaxillary  may  be  traced  for  six  feet 
two  inches.  Beliind  it  a  portion  of  the  superficies  of  the  cranium  slopes 
towards  the  position  formerly  occupied  as  a  blow  hole. 

The  margin  of  the  maxillary  is  horizontal,  and  rather  thin.  It  becomes 
thicker  posteriorly  where  it  has  been  crushed  back  on  the  lateral  orbital 
process  of  the  frontal.  Its  acuminate  extremity  is  seen  lying  on  the 
latter. 

The  orbital  process  of  the  frontal  is  remarkably  massive,  and  might  at 
first  be  taken  for  the  squamosal.  Its  posterior  margin  is  free  to  within  a 
foot  of  the  probable  position  of  the  blow  holes.  This  fact,  in  coimectioii 
with  its  deep  postero-inferior  concavity  in  cross  section,  is  conclusive  as 
to  its  relations.  The  form  is  not  horizontally  expanded  as  in  Megaptera, 
nor  attenuated  as  in  Bakena,  but  has  rather  the  proportidhs  seen  in  Rein- 
hardt^s  figure  of  the  young  of  Balsena  mysticetus.  (Om  Nordhvalen  PI. 
III.)  That  is,  it  has  subparallel  anterior  and  posterior  sides;  the  extremity 
a  little  widened  by  the  production  backwards  of  the  posterior  portion. 
The  anterior  portion  also  somewhat,  though  less,  protuberant.  The 
whole  extremity  truncate  and  remarkably  thickened.  Thus  it  is  nineteen 
inches  long,  the  anterior  tuberosity  seventeen  inches  deep,  the  posterior 
twelve  inches  deep  ;  the  inferior  outline  nearly  straight.  The  orbital  con- 
cavity, which  is  continuous  with  the  optic  foramen,  opens  behind  the  pos- 
terior tuberosity,  and  is  defined  exteriorly  by  the  expanded  posterior  mar- 
gin of  the  bone.  Thus  the  great  tuberosity  which  gives  character  to  the 
bone  was  above  and  in  front  of  the  eye. 

The  portion  of  the  mandible  preserved  presents  marked  characters.  The 
inner  face  is  slightly  concave,  or  plane,  the  external  strongly  convex.  Tlie 
inferior  edge  is  narrowed,  and  the  superior  scarcely  less  so ;  the  inner 
face  rounds  a  little  to  the  former,  and  to  a  wide  groove  just  below  the  lat- 
ter. This  groove  is  one  inch  wide  near  the  middle  of  the  ramus,  and  is 
marked  by  a  series  of  many  small  foramina.  These  are  closer  together  in 
the  anterior,  and  regularly  more  widely  spaced  to  the  posterior  portion. 
Thus  anteriorly  they  are  2.5  inches  apart  ;  posteriorly  four  inches  sepa- 
I'ates  them,  and  near  the  exti^mity  of  the  series,  six  inches.  I  faUed  to 
find  any  foramina  on  the  external  face  of  the  ramus.  It  is  difficult,  how- 
ever, to  believe  that  they  are  totally  absent ;  it  may  be  that  they 
are  confined  to  the  anterior  portion,  which  has  not  been  preserved. 
This  peculiarity,  if  entirely  established,  marks  the  si)ecies  as  quite 
distinct  from  any  heretofore  known  from  characters  of  the  mandible. 
The  depth  in  this  species,  at  the  point  where  the  foramina  are  four  inches 
apart,  is  fourteen  inches. 

There  are  some  other  pieces  apparently  belonging  to  the  cranium,  whose 
exact  positions  I  cannot  now  assign.  One  of  these  looks  like  a  s^ment  of 
ramus  of  the  lower  jaw,  but  the  convergence  of  the  superior  and  inferior 
outlines  is  too  great.  One  face  is  plane-concave,  the  other  convex  flat- 
tened, with  oblique  superior  and  inferior  faces,  the  latter  the  widest. 
Depth  of  plane,  ten  inches;  do.  exterior  flattened  face,  7.75  inches.  Depth 


'.       '^ 
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six  inches  from  same  point,  7.5  inches.  The  second  uncertain  fragment 
is  long  and  with  parallel  margins.  The  outer  face  is  strongly  convex  ; 
the  inner,  at  one  extremity  concave,  so  that  a  section  would  be  half  a  cres- 
cent (the  lower  portion  being  lost).  The  inner  face  gradually  becomes 
convex,  though  not  sti*ongly  so,  and  the  long  diameter  is  transverse,  while 
it  is  vertical  at  the  anterior  end.  The  former  is  seven  inches  ;  the  latter 
eight  inches.  The  fragment  looks  like  the  extremity  of  a  premaxillary 
bone,  possibly  a  maxillaiy,  but  it  is  scarcely  appropriate  to  the  premaxil- 
lary already  described. 

The  periotic  bones  of  the  left  side  were  preseiTed  almost  entire.  The 
bulla  has  the  flat  inferior  face  of  the  genus  Balaena,  and  the  periotic  pro- 
cesses are  exceedingly  short,  shorter  even  than  those  of  the  species  of  Bal- 
aena (B.  mysticetus  and  B.  cisarctica).  The  external  process  is  not  longer 
than  the  posteiior,  and  is  compressed  and  deeply  grooved  longitudinally 
below.  The  posterior  pi'ocess  is  at  right  angles  to  the  exterior,  and  as 
broad  as  long.  It  bears  a  sublongitudinal  ridge  near  the  middle  of  its  in- 
ferior face  ;  anterior  to  it,  separated  by  an  interval  a  transverse  ridge  oc- 
curs to  which  the  edge  of  the  thin  lip  of  the  bulla  is  attached.  The  an- 
terior process  contains  the  usual  foramina,  and  is  broader  than  long.  The 
superior  face  of  these  bones  is  quite  rugose.  The  bulla  is  moi*e  flattened, 
t.  e.j  has  a  shorter  vertical  diameter,  than  either  that  of  Balsena  mystice- 
tus or  B.  cisarctica.  The  circumference  is  not  a  shai*p  edge  as  in  B.  cis- 
arctica, but  is  truncate  and  rugose,  at  the  inner  extremity  most  so.  At 
the  external  extremity  tlie  face  gives  way  to  a  rounded  edge.  The  infe- 
rior face  is  coarsely  impressed  punctate,  and  has  a  curved  depression  inside 
the  anteiior  margin.  The  posterior  mai'gin  is  marked  by  the  usual  three 
grooves  with  intervening  enlargements.  The  general  outline,  viewed  fix)m 
below  is  hexagonal,  with  the  lengths  of  the  sides  as  follows,  beginning 
with  the  longest;  posterior,  anterior,  interior,  postero  and  antero-exlerior 
equal,  antero-interior  very  short.  The  bulla  of  B.  cisarctica  exhibit  a 
long  posterior  and  long  interior  side,  connected  by  an  arched  outline. 

2'he  vertebrae  are  those  of  the  genus  BalsBua.  The  general  form  of  the 
centra  of  anterior  lumbars  and  caudals,  is  abbreviated,  especially  the  lat- 
ter. The  diapophyses  of  the  fonnor  are  thick  at  the  base  ;  one  of  those 
preserved  may  be  a  posterior  dorsal,  but  the  ends  of  the  diapophyses  are 
not  presei'ved.  In  a  caudcal  with  very  short  diapophyses,  which  are  a  little 
nearer  the  basis  of  the  chevrons  than  that  of  the  neural  arch,  a  small  for- 
amen penetrates  the  centioim  from  a  point  three  inches  above  the  base  of 
the  diapophysis,  and  issues  at  a  point  2.5  inches  below  it.  The  articular 
faces  are  convex ;  there  is  a  small  rugose  central  area,  and  an  external  an- 
nular space  with  coarse  concentric  ridges. 

Measurements, 

Ft.         In.  Lin. 

Length  of  fragment  of  O.  maxillare  to  ex- 
tremity which  reposes  on  frontal 9  8 

Width  of  same  (with  left  premaxillary)  at  42 
inches  frem  extremity 16 
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In.  LiiM>s. 

TraiiAVcrHC  diameter  pcriotic bulla 5         8.7 

Longitudinal 4         0.5 

Vertical 3         1.5 

Length  external  pcriotic  process 1         9.5 

**        posterior    **         **        2         2 

Ijength  centrum  anterior  lumbar  No.  1 10.75 

Vertical  and  transverse  diameter  do.  each 12 

,    Width  neural  canal 5 

Len^h  diapophysis 17 

Width  do.  at  base 7 

**      **    **    middle « 

Lenf^h  centrum  lumbar  No.  2 10.5 

Both  diameters  of  articular  face 13. 

Widthneural  canal 5.5 

*'     antero-posterior  neural  spine 5. 

Ijen^h  centrum  of  a  caudal 6.5 

Diameter  articular  face,  (vertical) 14. 

**  **  (transverse) 14        6 

*'        neural  canal 1.5 

**        inter-chevron  groove 3 

As  compared  with  the  described  species,  the  characters  of  the  Mesoteras 
kerrianus  are  well  marked.  Thus  the  ear  bone  is  totally  different  from 
that  of  Eschrichtius  cephalus  and  E.  mysticetoides  {Balana  Emmons, 
Leidy),  and  the  mandibular  ramus  is  not  flattened  above,  as  in  E.  priscus 
and  £.  expansus.  The  paucity  or  absence  of  external  foramina  distinguish 
it  from  the  £.  polyporus.  Finally,  E.  leptocentrus  presents  generic  char- 
acters in  its  known  cervical  vertebne  which  will  not  probably  be  found  in 
the  present  whale.  Though  these  veilebrsB  of  Mesoteras  have  not  yet 
been  found,  I  anticipate  that  they  will  present  more  nearly  the  characters 
of  the  genus  Bakena,  in  accordance  with  the  remainder  of  the  structure. 
PerhaiM  they  will  be  like  those  of  Palsecetus  of  Beeley,  and  the  two  gen- 
era may  be  found  to  be  the  same. 

It  has  been  known  to  geologists  and  others  for  some  time,  that  a  skele- 
ton of  some  kind  had  been  exposed  by  the  erosive  action  of  the  watei-s  of 
a  creek  in  Eastern  North  Carolina,  and  was  to  be  seen  lying  in  its  bed 
diagonally  across  it.  The  writer  recently  visited  the  spot,  and  found  the 
stream  to  be  some  fifty  feet  in  width,  containing  water  of  from  three  to 
live  feet  in  depth.  The  direction  and  extent  of  the  skeleton  was  indicated 
by  the  proprietor,  Jesse  W.  Parker,  since  the  water  concealed  it  from 
view.  It  would  appear  to  extend  very  nearly  across  the  creek,  and  have 
a  length  of  60  to  70  feet.  Some  of  the  vertebrsB  could  be  distinguished  by 
feeling  with  a  rod.  When  the  waters  are  low  towards  the  end  of  the  sum- 
mer, its  length  is  exposed,  and  it  can  be  used  as  a  foot  log  by  the  traveller. 
On  the  bank  near  this  skeleton  were  found  portions  of  tlie  skeleton  of  an 
adult  firmer  whale  of  some  thirty  feet  in  length. 
Prof.  Kerr,  Director  of  the  suiTcy,  succeeded  in  obtaining  one  or  two  of 
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the  lumbosacral  veiiebrse  of  the  specimen  which  is  above  noticed.  These 
were  submitted  to  me  at  Raleigh.  They  belong  to  a  right  whale,  or  one 
nearer  to  Balaena  than  Balaenoptera.  They  are  in  fact  identical  in  charac- 
ter with  those  of  the  species  Mesoteras  kerrianus,  and  belong  probably  to 
it.  The  following  is  a  description  of  one  of  tSiem  from  the  posterior  dor- 
sal or  anterior  lumbar  region. 

Median  line  below,  obtusely  keeled,  sides  a  little  concave.  Articular 
face  with  a  large  median  elevated  area,  which  is  coarsely  obsoletely  ru- 
gose ;  the  marginal  area  exhibits  fine  concentric  rugosities. 

Measurements, 

Inches 

Length  centrum 7 

"        basis  of  diapophysis 4.5 

Depth        "  "  8.25 

**        articular  face , 8.5 

Width        "  **     9. 

Thickness  of  epiphysis .75 

The  epiphyses  are  free  and  the  individual  is  young. 
A  vertebra  of  similar  character  to,  and  rather  larger  size  than  any  hei'e 
described,  was  obtained  by  the  writer  near  Nahumta,  Wayne  Co.,  N.  Ca. 
The  species  would  not  appear  to  be  rare. 

This  whale  is  named  for  Prof.  Wm.  C.  Kerr,  of  Raleigh,  who  has  vita- 
lized the  State  survey,  and  is  prosecuting  it  with  advantage  to  all  biHnches 
of  science  that  lie  within  its  scope. 

SUS,  Limaens. 
Bus  ?sp. 

Represented  by  the  crown  of  an  inferior  posterior  molar  of  an  animal 
not  fully  grown.  Both  extremities  are  broken  off,  but  suflScient  remains 
to  indicate  the  genus  of  the  animal  beyond  doubt. 

The  two  principal  lateral  and  adjacent  median  tubercles  of  the  tooth 
present  the  characters  of  the  same  parts  in  the  Sus  scropJia,  and  indicate 
a  species  of  about  the  same  size.  A  section  of  each  lateral  lobe  is  there- 
fore slightly  trifoliate,  and  the  two  inner  ridges,  whose  sections  constitute 
the  lobes,  ai-e  transvei-sely  deeply  wrinkled.  The  margins  of  the  broader 
outer  lobes  are  also  wrinkled,  the  wrinkles  sometimes  continued  into  shal- 
low grooves  on  the  outer  face  of  the  same.  The  convex  outer  face  is 
marked  by  delicate  concentric  linear  grooves,  the  apex  of  the  lobe  being 
the  centre  of  the  arcs.  The  anterior  and  posterior  median  tubercles  are 
much  the  same  as  in  S.  scropha;  in  the  former  the  cjown  is  nearly  three 
times  as  wide  as  long,  as  in  8,  scropha.  The  posterior  median  tubercle 
is  sub-trilobed,  and  a  little  broader  than  long;  surfaces  of  both  tubercles 
rugose  plicate.  A  pair  of  shallow  longitudinal  grooves  on  the  outer  face 
of  each  lateral  tubercle. 

The  inferior  face  of  the  crown  presents  a  not  uncommon  peculiarty  in 
the  isolation  and  deep  conic  fbrm  of  the  prolongations  of  the  pulp  cavity, 
which  correspond  to  the  tubercles.  In  another  specimen  which  I  refer 
to  the  S,  scropTuiy  these  prolongations  are  connected  by  grooves  which 
enclose  diamond-shaped'interspaces. 
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M.  M. 

Width  cix>wn  at  base,  0. 0 1 63 

"    between  apices  lateral  tubercles,  .007 

Length,  inchuUng  median  tubercles,  .014 

"         anterior  median  tubercle,  .008 

Width  **  *«  **  .008 

This  is  one  of  the  interesting  discoveries  made  by  Dr.  Lockwootl,  of 
Keyport,  N.  J.,  in  the  fossiliferaus  strata  of  his  region.  Ho  obtained  it 
of  a  farmer,  with  a  number  of  other  fossils  of  the  upper  marl  bed  in  Mon- 
mouth Co.,  N.  J.  The  fai'mer  used  the  marl  of  that  stratum  as  manure, 
and  probably  found  the  present  specimen  while  digging  it.  The  color  of 
the  tooth  is  black  like  that  of  other  Miocene  and  Eocene  fossils  of  that 
region,  and  though  on  application  to  a  Hame  it  shows  the  existence  of  a 
small  amount  of  carbonaceous  organic  matter,  it  does  not  give  out  the 
odor  perceived  in  the  post-tertiary  l>ones  of  New  Jersey,  when  burned. 

Recently,  my  friend,  Oliver  N.  Bryan,  sent  me  fix)m  StafToixl  Co.,  Vir- 
ginia, a  similar  posterior  molar  from  the  inferior  series  of  a  hog.  On  con- 
tact with  a  flame  it  evolves  such  an  odor  of  organic  matter,  and  combus- 
tion leaves  such  distinct  traces  of  carbon,  that  I  am  unwilling  to  consider 
it  a  fossil.  It  is  stained  of  a  strong  red  color,  which  does  not  penetrate 
f.ir  below  the  surface  as  does  the  black  in  the  specimen  above  described. 
Its  posterior  me<lian  tubercle  is  accompanied  by  a  smaller  tubercle  on  the 
inner  side;  behind  it  an  op|M>sed  pair  of  rudlmental  proportions  follows, 
and  as  the  crown  narrows  to  a  sub-acute  termination,  a  still  lower  median 
tubercle  flnislies  the  series.  The  anterior  extremity  of  the  tooth  is 
broken  away.  In  these  unused  crowns,  the  edges  of  the  tubercles  aiH) 
crenate,  and  the  inner  and  median  lobes  and  tuberoles  ai^  ooaraely  plicate. 

TIIINOTIIERIUM,  Cope. 

Family  Jlippopotamidee,  Dentine  thrown  into  transverse  ridges  on  the 
basal  half  of  the  second  inferior  incisor,  otherwise  probably  as  in  Ilexa- 
protodon,  or  with  three  superior  incisoi*s  at  least. 

This  genus  is  indicated  by  a  second  inferior  incisor  of  the  right  side. 
It  resembles  that  of  the  genus  Hippopotamus,  but  diHVrs  in  the  annulate 
character  of  the  surface  of  the  dentine  of  the  proximal  portion  of  the 
fang.  The  worn  exterior  face  near  the  extremity,  indicates  the  friction 
of  the  usual  large  second  suiMjrior  incisor,  while  a  cori'cspanding  worn 
surface  on  the  opposite  side  of  the  extremity,  indicates  the  prosenco  of 
the  inner  or  thiixl  superior  incisor  characteristic  of  Ilexaprotodon  and  not 
found  in  Hippopotamus.  The  base  of  the  fang  exhibit  the  usual  short  pulp 
cavity,  and  is  compi-essed,  not  rounded,  as  in  Hippopotamus  and  Choirop- 
sis,  as  though  thero  were  an  additional,  or  thiitl  inferior  incisor  also. 
A})ex  of  tooth  narrowed  obtuse. 

Structure  of  dentine  concentric. 

TniNOTIIERIUM  ANNUL ATUM,    Cope. 

Species  nova. 

Second  inferior  incisor  slightly  curved  l)oth  outwards  and  upwards. 
Section  of  basal  half,  a  vertical  oval;  beyond  the  middle,  at  worn  surfaces. 
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quadrangular,  with  one  angle  upwards  and  the  extero-inferior  side  con- 
vex. This  is  occasioned  by  the  presence  of  a  third  flattened  side,  besides 
the  two  worn  faces,  at  right  angles  with  the  interior  worn  face.  It  pre- 
sents a  short  longitudinal  groove,  which  may  be  abnormal.  Extremity 
narrowed,  sub-round,  obtuse.  The  direction  of  the  outer  worn  surface  is 
outwards  and  backwards. 

M.  M. 

Total  length, ,  0.0543 

Vertical  diameter  at  base,  .0117 

Transverse     "  **  .0075 

"  "      near  tip,  .006 

The  color  of  the  tooth  is  dark  red,  and  it  has  not  penetrated  far  into 
the  dentine.  On  application  to  a  flame,  a  very  faint  odor  of  organic  mat- 
ter may  be  perceived,  and  a  slight  ti*ace  of  carbon  may  be  detected.  The 
surface  is  considerably  worn,  so  that  it  cannot  be  determined  whether 
there  was  a  coat  of  enamel  originally  or  not.  It  was  discovered  in  Staf- 
ford Co.,  Virginia,  at  the  same  locality  from  which  the  molar  of  the  hog 
above  described,  was  procured.  They  have  both  been  rolled,  and  are 
both  of  a  red  color. 

The  Thinotherium  annulatum  was  a  small  Hippopotamus-like  animal, 
about  the  size  of  the  wild  boar.  As  it  was  no  doubt  like  its  recent  allies, 
a  shore-and-swamp-loving  beast,  I  name  it  from  0tu  the  shore,  or  9y^qiuv^ 
a  wild  animal. 

The  discovery  of  the  Hippopotamus  in  America,  by  O.  N.  Bryan,  and 
the  hog,  by  Dr.  Lockwood,  is  of  considerable  interest.  Neither  types 
have  been  heretofore  known  in  either  extinct  or  recent  condition  (except 
as  introduced),  and  are,  therefore,  not  included  in  Leidy's  recent  Synopsis 
of  Fossil  Mammalia  of  Noith  America,  in  the  Journal  Acad.  Natl. 
Sciences,  Phila.  De  Castro,  in  an  essay  entitled,  **De  la  Existencia  de 
la  grandes  Mammiferos  Fossiles  en  la  Isla  de  Cuba,"  Havana,  1805,  states 
that  remains  of  Hippopotamus  occur  in  the  Island  of  Cuba,  referring 
them  to  an  extinct  species.  Leidy  remarks  on  this,*  that  they  are  proba- 
bly recent,  and  cites  examples  of  specimens  used  for  making  artificial 
teeth  by  dentists,  having  been  brought  to  him  as  fossils. 

MYLIOBATIS,    Cuvier. 

MYLIOBATIS  GLOTTOIDES,  Cope. 

Spec.  nov. 

Established  on  three  specimens,  one  of  which  presents  a  series  of  eight 
teeth  very  convex  in  longitudinal  as  well  as  transverse  direction.  On  the 
median  line  the  teeth  are  suddenly  swollen,  forming  together  abroad  obtuse 
median  ridge.  The  lateral  portions  on  either  side  are  each  slightly  convex, 
and  thin  off  to  a  margin  which  embraces  but  a  single  series  of  lateral  teeth. 
Each  transverse  tooth  is  nearly  straight,  the  extremity  slightly  and  ab- 
ruptly curved  backwards.  Each  tooth  is  both  wider  (longer)  and  deep- 
er than  in  most  of  the  described  species.  The  worn  surface  forms  a  sub- 
triangular  concavity. 

♦  Proceed.  Acad.  Nat.  Scl.,  Phil.,  1868, 179. 
A.  P.    S. — VOL.    XI— 9e 


OOJ. 

i  oiH\)  ^i/T  [Mai-ch  4, 

Llaes. 

Leujjth  of  ei^ht  teeth  over  convexity 41 

of  stoutest  tooth 6.3 

Depth  of  vasodentine  of  do 7 

AVidth  of  same  tooth  (over  convexity) 28 

Laminar  face  obtusely  angulate  on  the  median  line  below. 

This  species  is  thick-toothed  as  in  M.  pachyodon  and  M.  holmesii,  but 
they  are  not  so  clearly  three-ribbed  in  section  as  this  one.  The  M.  rugosns 
is  somewhat  similar,  but  is  much  wider,  with  more  curvature  of  teeth 
and  double  row  of  laterals. 

From  the  marl  pits  of  tlie  Freehold  and  Squankum  Company,  in  the 
Eocene  l>ed  at  Farmingdale,  Moiunouth  Co.  N.  J. 

MTUOBATI8  RECTIDENS,    Cope. 

Repivsented  by  seven  consecutive  teeth  extending  from  tlie  concave  trit- 
urating; surface,  to  the  end  of  the  series.  There  are  two  lateral  series  of 
teeth  on  each  side,  of  which  several  of  those  of  the  inner  series  at  least  are 
wider  than  long.  Those  of  the  median  series  are  entirely  plane,  and  with 
perfectly  straight  transverse  sutures.  The  series  is  very  slightly  convex  in 
both  dii*ections. 

Lines 

Length  of  seven  teeth 88 

Width  of  each  median  tooth 15 

Depth  of  vasodentinal  layer 4 

This  species  is  to  be  compared  witli  the  M.  vicomicanus  m.  In  it  there 
are  twice  as  many  (13)  teeth  in  a  series  of  the  same  length  and  width  as 
the  present ;  the  median  series  are  recurved  at  the  extremities  ;  m  tliis 
one  straight. 

This  species  is  from  Harrisonville,  N.  J.,  from  marl  excavations  which 
are  chiefly  in  the  upper  bed  of  Cretaceous  gi^en  sand.  The  rusty  color  of 
the  specimen  indicates  that  it  came  from  the  upper  part  of  the  excavation, 
and  tlierefore  probably  from  a  miocene  stratum  which  Prof.  Cook  sliows 
frequently  overlies  the  green  sand  proper. 

COELORHYNCHUS,  Ag. 

C0ELORHYNCIIU8  ACUS,     Cope. 

Established  on  a  portion  of  the  muzzle  of  a  fish  similar  in  some  re- 
spects to  the  C.  rectus,  Ag.,  but  smaller  than  it  and  much  less  than  the 
C.  ornatus,  Leidy,  from  the  same  locality.  The  fragment  presents  a  single 
median  cavity,  and  externally  nineteen  ridges  separated  by  narrow  grooves ; 
in  the  C.  ornatus  there  are  from  thirty  to  forty  in  the  same  portion  of  the 
length.  Diameter  1.3  lines.  From  the  Eocene  Marl  of  Farmingdale, 
Monmouth  Co.  N.  J.  I  am  indebted  to  A.  J.  Smith,  Superintendent  of  the 
pits,  for  this  and  other  valuable  specimens. 
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ON  ADOCUS,  A  GENUS  OF  CRETACEOUS  EMYDIDiE. 

By  E.  D.  Cope. 
ADOCUS,    Cope. 

Proceed.  Acad.  Natl.  Sciences,  Phila.,  1868,  235. 

Character,  Anterior  and  posterior  lobes  of  the  plastron  abbreviated, 
narrowed,  and  not  emarginate.  Eight  paired  sternal  bones  ;  twelve  ster- 
nal scuta,  the  liumerals  extending  anteriorly,  the  pectorals  and  gulars  both 
small.  A  series  of  plates — **intermaginals"  within  the  marginals,  on  the 
sternal  bridge.  Rib  heads,  i.  e.  the  capitula,  wanting  in  the  species  whose 
costals  have  been  examined. 

This  genus  was  originally  described  with  Emys  heatus  Leidy  from  the 
Cretaceous  Green  Sand  of  New  Jersey  as  the  type,  and  its  primary  char- 
acter was  regarded  as  the  absence  of  the  costal  capitula.  In  the  synopsis 
of  extinct  reptilia  of  New  Jersey,  pubUshed  in  Prof.  Cook's  Geological 
Survey  of  that  State,  five  species  were  numerated,  as  follows  ;  A.  petrosus. 
Cope,  A.flrmus,  Leidy,  A,  beatus,  Leidy,  A.  pravu8y  Leidy  and  A,  agi- 
lis,  Cope.  The  two  species  first  enumerated  having  subsequently  been 
found  to  possess  well  developed  costal  capitula,  I  referred  them  to  Emyp, 
in  the  "Synopsis  of  extinct  Batrachia  and  Reptilia  of  North  America,"  p. 
126.  My  specimens  of  A.  agilu  being  at  the  time  very  imperfect,  it  was 
not  described. 

In  the  present  essay  I  propose  to  point  out  its  characters,  as  well  as 
those  of  the  other  species  of  the  genus.  Two  species  are  added,  the 
whole  number  being  then  five.  One  of  these  is  from  the  Cretaceous  de- 
posits of  Wyoming,  the  others  from  New  Jersey. 

The  plastron  in  this  genus  presents  marked  peculiarity.  The  great  re- 
duction of  the  anterior  and  posterior  lobes  gives  it  a  form  pointing  to 
that  of  Staurotypus.  The  anal  scuta  are  of  large  size,  and  the  humero- 
abdominal  scutal  suture  (in  A.  agilis)  extends  across  just  in  advance  of  the 
inguinal  notch.  The  abdominal  is  the  widest  pair  of  scuta,  in  conse- 
quence of  the  relatively  great  longitudinal  extent  of  the  bridge ;  their  an- 
terior outline  falls  a  little  behind  the  axillary  notch.  The  humeral  scuta 
have  a  remarkable  anterior  extent,  so  much  so  as  to  lead  to  the  suspicion 
that  they  were  confluent  with  the  pectorals,  or  perhaps  wanting.  In  the 
case  of  A,  pectoraliSy  having  only  the  hyosternal  bones,  I  was  induced  to 
think  that  they  were  really  the  pectorals,  and  that  the  abdominals  were 
the  true  humerals,  as  is  seen  in  the  genus  Pleurosternum  ;  the  posterior 
position  of  the  humerals  in  the  latter  being  owing  to  the  existence  of  an 
additional  pair  of  sternal  bones.  An  examination  of  that  structure  in  A. 
agilis  and  A,  wyomingensis,  dispels  this  view,  and  shows  that  the  tiTie  pec- 
torals are  much  shortened,  and  have  an  anterior  position,  and  that  the 
gulars  are  also  small  and  narrowed,  the  genus  approaching  Chelydra  in 
these  respects. 

The  lateral  series  of  abdominal  marginals  is  seen  in  the  existing  genera 
Macrochelys  and  Dermatemys.  The  afiinity  of  Adocus  is  to  the  latter, 
but  the  entire  acuminate  free  lobes  of  the  plastron,  distinguish  it  well. 
The  lateral  marginal  scuta  in  A,  agiis,  A,  wyomingensis and  A.  pectoralis 
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are  very  distinct  in  our  Rpecimens,  while  I  have  seen  it  in  only  one  of  the 
two  or  tliree  in  which  the  bridge  is  preserved  in  A.  beatus.  In  A.  pravxis 
I  have  not  seen  it,  but  the  contracted  entira  xiphisternal  elements  pointed 
out  by  Leidy  are  quite  like  those  of  A.  beatus,  to  which  it  is  indeed  very 
nearly  allied. 

The  narrowed  form  of  tlie  posterior  lobe  is  best  seen  in  the  specimen  of 
A.  wyomingensis  deKcril)ed  by  Leidy,  and  in  a  specimen  of  A.  beat  us  no- 
ticed by  me  in  Synopsis  Batr.  Rept.  N.  A.  p.  129.  I  there  state  tliat  it  is 
emar^ginate,  an  error  consequent  on  a  certain  assymetry  of  tlie  specimen, 
and  its  iVactured  condition.  In  A.  agilis  it  is  apparently  rather  better 
developed. 

The  form  of  the  anterior  lobe  is  easily  seen  to  be  narrowly  reference  to 
my  figure  of  A,  peetaralii  (8yn.  Bat.  Rept.  N.  A.)  Tab.  VII  flg.  1),  or 
Leidy *s  figure  of  A.  prarus  Cretac.  Rept.  N.  Am.  XIX  fig.  1.  In  the 
nearly  perfect  specimen  of  A*  vyomingenM  this  portion  is  broken  away, 
but  Leidy  describes  tliis  portion  of  a  specimen,  which  has  the  character  of 
the  above  species. 

The  species  differ  much  in  the  relative  stoutness  of  their  shells,  especial- 
ly of  the  plastron.  A  pectoralis  is  the  stoutest  as  well  as  the  smallest ; 
A.  pravus  and  A.  agilis  are  the  thinnest,  the  latter  the  largest  of  the 
genus.    No  portions  can  be  certainly  ascribed  to  the  crania  of  this  genus. 

In  specimens  of  A.  agilis,  A.  pravus,  and  A.  bcatus,  the  longitudinal 
median  suture  of  the  plastron  presents  much  irregularity  from  the  union 
of  the  alternating  bones  across  the  point  of  meeting  of  four,  by  an  oblique 
portion  of  the  suture. 

Thickness  of  hyostemals  less  than  four  times  in  the  transverse  extent  of 
same  ;  intermarginals  shorter;  mesostemal  prolonged  posteriorly;  s^mootli 
below;  small.  a.  pectoralis. 

Thickness  of  hyostemals  one-eighth  transverse  extent  of  same;  above 
with  slightly  impressed  dots  or  delicate  grooves,  closely  placed ;  larger, 
vertebral  bones  wider,  a.  BEATrs. 

Sternum  thick  ;  vertebral  bones  narrower  ;  carapace  more  coarsely  lon- 
gitudinally impressed  grooved  ;  mesostemal  deeply  received  ;  lateral  in- 
termarginals elongate.  a.  yyominqbnsis. 

Plastron  quite  thin  ;  mesostemal  deeply  received  into  hyostemals. 

A.    PRAVUS. 

Plastron  quite  thin  ;  mesostemal  occupying  an  open  concavity  of  tbo 
hyostemals;  surface  everywhere  delicately  impressed  punctate  and 
grooved  ;  intermarginal  scuta  very  long  and  narrow.    A.  agilis. 

Adocus  pectoralis,   Cope. 

Pleurontemum  pect&raU,  Cope.  Proc.  Ac.  Nat.  Sci.  Phila.,  1868,  236  ; 
Trans.  Amer.  Philos.  Soc.  XIV,  1869,  130 ;  Tab.  VII,  fig.  1. 

Indicated  by  a  pair  of  perfect  hyostemal  bones  from  the  upper  Creta- 
eous  marl  bed  near  Medford,  Burlington  Co,  N.  J. 

ADOCUS  BEATUs,  Leidy. 

Emy$  beatuM^  Cretaceous  Reptiles,  N.  Amer.  p.  107  Tab.  XVIIT,  fig. 
1-3.  Adoeun  beatU9,  Cope,  Proc.  A.  N.  B.,  Pliila.,  1868,  236.  Geologi- 
cal survey,  N.  Jersey,  App.  C.  p.  734. 
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Not  uncommon.  It  is  considerably  less  stout  than  the  preceding.  The 
edges  of  the  posterior  lobe  of  the  plastron  are  thinned  out  by  an  submargi- 
nal  groove.  As  in  other  Emydoids  there  is  a  marked  concavity  for  each 
pubic  bone.  The  suture  between  the  hyo-  and  hypostemal  bones  is  less 
interlocking  than  in  A,  agiliSy  and  less  fine  than  in  A,  pectoralis,  I  have 
suggested  that  it  may  have  possessed  a  slight  mobility  in  life.  Its  face  is 
longitudinally  grooved  in  the  hypostemal,  and  a  corresponding  convexity 
of  the  face  of  the  hyostemal  fits  it.  In  a  specimen  from  Medford,  N.  J., 
the  posterior  lobe  is  5  inches  9  lin.  long,  and  5  inches,  8  lin.  wide  at  the' 
inguinal  notches.    Hyostemal  of  nearly  equal  thickness  ;  medially  7  lines. 

Adocus  vyomengensib,  Leidy. 

Emys  vyomtngensts,  Leidy,  Proc.  Ac.  Nat.  Sci.,  Phila.,  1869,  p.  66. 
Baptemys  wyomingemU,  Leidy,  loc.  cit.,  1870,  January. 

Best  known  from  an  almost  complete  specimen  consohdated  by  the  con- 
tained mass  of  mineral.  There  are  three  intermarginal  bones,  of  which 
the  middle  one  is  more  elongate  than  the  others.  There  is  a  weak  carina 
on  some  of  the  posterior  vertebral  bones.  The  posterior  marginal  bones 
are  not  revolute.  The  costal  bones  are  dehcately  grooved  in  the  length  of 
the  carapace.  The  anterior  extremity  of  the  anterior  sternal  lobe  is  nar- 
rowed, prominent,  and  truncate.  Length  of  the  whole  animal  about  two 
feet. 

Found  near  Ft.  Bridger,  Wyoming  Territory,  by  Dr.  Van  Carter. 

The  genus  Baptemys  to  which  this  species  is  referred  by  Leidy,  appears 
to  be  the  same  as  Adocus. 

ADOCUS  PKAVUS,  Leidy. 

Emya  pravua,  Leidy.  Proc.  Aca.  Nat'l.  Sci.,  Phila.,  1856,  303.  Creta- 
ceous Rept.  U.  S.  108.  Adocus  pravus^  Cope.  Synopsis  Batr.  Rept.  N. 
Am.  129. 

This  species  is  as  yet  known  only  from  the  original  specimens,  in  the 
collection  of  the  Geological  Survey  of  New  Jersey.  The  plastron  is  thin- 
ner than  in  three  preceding,  and  the  hyostemals  embrace  the  mesostemum 
extensively.  This  distinguishes  the  species  from  A,  agilis  where  the  me- 
Kosternal  emargination  is  much  wider  than  deep.  Width  of  anterior  lobe 
of  sternum  at  epi-hyostemal  suture,  four  inches. 

Upper  bed  of  Cretaceous  Green  sand.  New  Jersey. 

Adocus  agilis.  Cope. 

Geological  Survey  of  New  Jersey,  App.  C.  p.  734. 

Represented  chiefly  by  an  almost  complete  plastron  from  the  excava- 
tions of  the  West  Jersey  Marl  Company,  in  the  upper  bed  of  the  upper 
Cretaceous  Green  Sand  of  New  Jersey. 

This  specimen  belonged  to  an  individual  of  larger  size  than  any  hereto- 
fore referred  to  the  genus,  and  one  characteristically  ornamented  by  a 
peculiar  sculptui^e. 

The  extremities  of  both  lobes  are  broken  off ;  the  margin  of  the  poster- 
ior is  thinned  out,  and  carries  an  acuteness  of  edgp  to  the  inguinal  notch 
where  the  margin  is  quite  thick.  The  outUne  of  the  caudal  scuta  is  very 
convex  anteriorly ;  that  of  the  femorals  is  gently  convex  towards  the 
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front.  The  suture  between  the  hypo-  and  xipliistemals  is  nearly  transverse 
below ;  on  the  upper  fsvce  it  sends  a  process  into  the  hypostemals  for- 
wards, which  is  acuminate ;  tlie  hypostemals  send  a  marginal  process 
backwanls  beyond  the  line  of  the  median  suture,  which  is  squarely  trun- 
cate ;  its  outer  edge  is  the  margin  of  the  bone.  The  impressions  of  con- 
tact of  the  pubes  are  well  marked ;  they  are  strongly  incurved,  and  are 
not  very  difTereut  from  those  seen  in  Cistudo.  The  bridge  of  tlie  plas- 
tron is  preserved,  and  furnishes  attachment  for  three  marginal  bones  ;  per- 
haps fractions  of  others  also.  The  suture  between  the  alidominal  and 
humeral  scuta  is  convex  backwards,  and  unites  with  an  inner  angle  of  the 
anterior  of  the  intermarginal  series  of  the  bridge.  There  are  thixM?  in  the 
latter  series,  all  longer  than  bixmd,  but  the  middle  one  relatively  much 
narrower  than  the  others,  as  it  is  six  times  longer  than  wide,  with  paral- 
lel sides.  That  anterior  to  it  is  more  hexagonal  and  wider,  presi^iting  an 
angle  inwanls  for  union  with  the  suture  between  tlie  abtlominal  and 
humeral  scuta. 

About  half  the  mesostemal  bone  is  preser>'ed.  It  is  a  transverse  dia- 
mond with  truncate  extremities.  Its  posterior  angle  is  tlierefore  very 
open,  but  is  not  rounded.  No  suture  bounding  either  humeral  or  g^Uar 
scuta  is  visible  on  it ;  the  anterior  ^ngle  is  broken  away.  The  anterior 
portion  of  the  episternal  bone  preserved  has  a  regular  convex  outline,  and 
is  quite  thin. 

The  sculpture  of  the  inferior  surface  is  a  slight  imitation  of  that  seen 
in  some  species  of  Trionyx.  It  is  closely  shallow- punctate,  or  like  small 
rain-ilrop  impressions.  These  are  irregularly  distributed  on  tlie  anterior 
part  of  the  plastron,  and  on  the  posterior  lobe  in  obliquely  decussating 
series. 

Width  of  plastron  at  bridge,  .  .  .        0.2879 

liength  between  mesostemum  and  xiphistemum,  0.21 

Width  posterior  lobe  at  inguinal  notch,  .  .  0.1835 

*'       mesosternum,  .  .  .  .0.091 

Length  **  ....  0.0695 

**       hyostemum  medially,  .  .  .        0.09 

Thickness        "  **  .  .  .  0.012 

**  **       at  marginal  suture,      .  .        0.007 

Length  abdominal  suture,  .  .  .  0.1063 

**        femoral  **  ...        0.087 

Length  median  intermarginal  suture,      .  .  0.0823 

Width        "  «*  ••  .  .        0.015 

Estimated  length  plastron,  .  .  .  0.45 

**  **      carapace,  .  .  .  .0.56 

This  species,  the  largest  of  the  genus,  is  found  in  the  upper  green  sand 
bed  of  the  upper  Cretaceous  of  New  Jersey.  The  specimen  from  which 
the  above  description  was  taken,  was  found  by  my  friend  I.  C.  Voorhees, 
in  the  pits  of  the  New  Jei-sey  ^larl  Company,  and  by  tlie  permission  of 
the  latter  submitted  to  the  writer. 
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ON  THE  PERIODS  OF  CERTAIN  METEORIC  RINGS. 

By  Daniel  Kirkwood. 
I.    The  Meteors  op  April  20Tn. 

In  the  Astronomiache  NdcJirichten,  No.  1633,  Dr.  Weiss  called  attention 
to  the  fact  that  the  orbit  of  the  first  comet  of  1861  very  nearly  intersects 
that  of  the  earth,  in  longitude  21  (P ;  the  point  passed  by  the  latter  at  the 
epoch  of  the  April  meteoric  shower.  A  relation  between  the  meteors  and 
the  comet,  similar  to  that  recently  detected  between  the  November  me- 
teors and  the  comet  of  1866,  was  tlius  suggested  as  pix)bable.  Is  this  hy- 
pothesis in  harmony  with  facts  ?  and  if  not,  are  our  pi^sent  data  sufficient 
for  determining  with  any  reasonable  probability,  the  true  period  of  the 
April  meteors? 

Dates  of  the  April  Shower. — Professor  Newton  selects  the  follow- 
ing from  Quetelet's  Catalogue  as  belonging  to  this  period  :* 

1.  B.  C.     687,  4.        A.  D.  1093,     '4    '5,     and    '6 

2.  **  15,  5.  **      1122,     '3 
8.               A.  D.    582,                   6.  **      1803, 

Period  op  the  First  Comet  op  1861. — The  elements  of  this  body 
were  computed  by  Oppolzer,  who  assigned  it  a  period  of  415  y  4.  Now 
while  it  is  true  that  the  interval  from  B.  C.  687  to  A.  D.  1803,  is  very 
nearly  equal  to  6  periods  of  415  years,  the  slightest  examination  will  show 
that  this  period  does  not  harmonise  with  any  of  tha  intermediate  dates. 
This  fact,  then,  without  fui-ther  discussion,  seems  fatal  to  the  hypothesis 
that  the  period  of  the  meteors  is  nearly  equal  to  that  of  the  comet. 

What  is  the  probable  period  of  the  ring  f — The  showers  of  1093 — 6  and 
1122 — 3  at  once  suggest  a  period  of  from  26  to  30  years.  The  nodal  pas- 
sage of  the  densest  portion  of  the  ring  at  the  former  epoch  may  be  placed 
any  where  between  1093  and  1096,  and  that  of  the  latter,  in  either  1122  or 
1123.  The  entire  intei-val  fi-om  B.  C.  687  to  A.  D.  1803  is  2490  years,  or 
88  periods  of  28  y.295  each ;  and  the  known  dates  are  all  satisfied  by  the 
following  scheme  : 
B.  C.        687  to  B.  C.     15.. ..672.000  years=24  periods  of  18, OOOy  each. 

15  to  A.  D.  582.... 597. 000      **  =  21       "  28.429       " 

A.  D.       582  to  "1093.714... 511.714      **  =18       "  28.429       ** 

**  1093.714  to  "1122. 143....  28. 429      "=    1       "  28.429       " 

"  1122.143  to  1803... 680.857      "=24       "  28.869       " 

These  coincidences  indicate  a  period  of  about  28Jf  years,  corresponding 
to  an  ellipse  whose  major  axis  is  18.59.  Hence  the  distance  of  the  aphe- 
lion is  very  nearly  equal  to  the  mean  distance  of  Uranus.  It  will  also  be 
observed  that  the  time  of  revolution,  which  seems  to  have  been  somewhat 
lengthened  about  the  Christian  era,  was  previously  one-third  of  the  period 
of  Uranus. 

II.    The  Meteors  op  December  11th — 18th. 
In  the  catalogue  of  Quetelet  we  find  the  four  following  extraordinary 
displays  wliich  belong  undoubtedly  to  this  period.    Observations  made  in 

*SlIUman'8  Journal  for  July,  1863. 

t  Herrick  assigned  a  value  of  27  years.    Sec  Sllllman'a  Journal  for  April,  1841,  p.  .365. 
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England,  1862,  indicate  also  a  more  than  ordinary  number  of  meteors  at  the 
December  epoch  in  that  year. 

1.  A.  C.  901.  **The  whole  hemisphere  was  filled  witli  those  meteors 
called  falling  stars,  the  ninth  of  Dhu^lliajja,  (288tK  year  of  the  Hegira) 
from  midnight  till  morning,  to  the  great  surprise  of  the  beholders,  in 
Egypt." — Modern  part  of  the  Unite r$al  IlMtory^  8vo.  Vol.  2,  p.  281.  Lond. 
1780.    The  date  of  tliis  phenomenon  corresponds  to  tlie  December  epoch, 

A.  D.  901. 

2.  980.     ''Averse  remarqimble  d*^toiles  filantes  en  Chine." 

8.  1571.     ''Onvit  It  Zurich  'du  feu  tomberdu  cieP  ". 

4.  1880, 1888,  and  1886.  The  maximum  seems  to  have  occurred  in  1833, 
when  as  many  as  ten  meteors  were  seen  simultaneously.  * '  Dans  la  nuit  du 
1 1  au  12  decembre,  on  vit,  k  Parme  une  grande  quantity  d*etoiles  filantes  de 
difierentes  grandeurs,  qui  se  dirigeaient  presque  toutes  avec  une  grande 
Vitesse  vers  le  SSS*  A  10  heures  et  ^,  entre  les  seules  constellations  du 
B^lieret  du  Taureau,  on  en  compta  environ  une  dizaine." 

5.  (Doubtful.)  1861, 1862,  andl868.  Maxunum  probably  in  1862.  Theme- 
teors  at  this  return  were  far  from  being  comparable  in  numbers  with  tlie 
ancient  displays.  The  shower,  however,  was  distinctly  observed.  R.  P. 
Grey,  Esq.,  of  Manchester,  England,  says  the  period  for  December  lOtli — 
12Ui  was,  in  1862,  "exceedingly  well  defined.'** 

These  dates  indicate  a  period  of  about  29^  years.    Thus : 

901  to  980 1  period  of  29.000  years. 

930  to  1571 22  periods  of  29.186  years. 

1571  to  1833 9periodsof29.111  yeai-8. 

1833  to  1862 1  period  of  29.000  years. 

III.    The  Meteors  of  October  15th — 21  st. 
The  showers  of  the  following  years  (see  Quetelet's  Catalogue)  belong  to 
this  ODOch  * 

1.  288.     "  Apparition  en  Chine." 

2.  1486  and  1439.  In  each  year  a  remarkable  apparition  was  observed 
in  China. 

3.  1743.  (Quoted  from  Herrick,  in  Silliman's  Journal  for  April,  1841.) 
''  A  clear  night,  great  shooting  of  stars  between  9  and  10  o'clock,  all  shot 
from  S.  W.  to  N.  E.  [Qu.  N.  E.  to  S.  W.  ?]  One  like  a  comet  in  the 
meridian  very  large,  and  like  fire,  with  a  long  broad  train  after  it,  which 
lasted  several  minutes ;  after  that  was  a  train  like  a  row  of  tliick  small 
stars  for  twenty  minutes  together,  which  dipt  N." 

4.  1798.     '*  Brandos  marque,  It  Goettingue,   un  grand  nombre  d'^toiles 

filantes  dans  les  observations  simultanees  qu'  il  fait  avec  Benzenberg." 

These  dates  indicate  a  period  of  about  27J  years : 

288  to  1439 42  periods  of  27.405  years  each. 

1439  to  1743 11        "  27,636         " 

1743  to  1798 2        **  27.500 

If  these  periods  are  correct,  it  is  a  remarkable  coincidence  that  the  aphe 

Wm.  distances  of  the  metoric  rings  of  April  18th — 20th,  October  15th — ^21  st, 

November  14th,  and  December  11th — IStli,  as  well  as  tliose  of  the  comets 

18[J6 1,  and  1867  I,  are  all  nearly  equal  to  tlie  mean  distance  of  Uranus, 

*.Mnnuan''<  Journal  for  M«y,  lSi«,  p.  461. 
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CONTRIBUTIONS  TO  A  GRAMMAR  OF  THE  MUSKOKEE  LAN- 
GUAGE. 

By  D.*G.  Brinton,  M.  D. 

1.  Historical  notes  on  the  language,  its  dialects,  affinities,  and  litera- 
ture. « 

2.  The  Alphabet. 

8.  Remarks  on  Buckner's  ^^Maskoike  Grammar."  / 

4.  The  Muskokee  verb. 

5.  Specimen  of  the  language. 

I.    Historical  Notes. 

The  Muskokees,  {eBte  muikdkee,  or  mu8kokvVke)f  or,  as  they  were  called 
by  the  English  settlers,  the  Creeks,  when  first  known  to  Europeans,  occu- 
pied most  of  the  territory  now  embraced  in  the  states  of  Georgia,  Ala- 
bama, and  Florida.  They  were  divided  into  a  number  of  towns,  each  gov- 
erned by  a  civil  ruler,  the  mekko  or  king,  and  a  war-chief,  and  all  subject 
to  one  potentate,  in  whose  family  the  supreme  power  was  hereditary  in 
the  female  line. 

Their  geographical  position  brought  them  early  into  contact  with  the 
white  race,  and  many  l^uskokee  names  are  preserved  in  the  ancient  Span- 
ish narratives.  Most  of  these,  when  given  the  Spanish  pronunciation,  are 
still  intelligible  to  the  natives,  and  some  of  the  town  names  ai'e  those  of 
towns  («.  «.,  bands),  still  in  existence.  The  narratives  of  De  Soto's  expe- 
dition (1539-40)  contain  many  such,  and  the  town  of  Tocobaga,  mention- 
ed by  Hernando  d'  Escalante  Fontanedo,  *  who  was  wrecked  on  the  coast  of 
Florida  in  1552,  is  still  found  among  the  Creeks  in  the  Indian  territory. 
The  latter  writer  lived  several  years  among  the  natives,  and  gives  a  word 
or  two  of  their  language.  One  of  these,  $e'l6-tega,which  he  translates  '^run 
to  the  look-out,"  I  repeated,  with  the  Spanish  pronunciation,  to  Mr.  S. 
W.  Ferryman,  Speaker  of  the  House  of  Warriors  of  the  Creek  Nation,  an 
educated  and  intelligent  native,  without  informing  him  of  its  alleged 
meaning.  He  at  once  translated  it  "run  thither,"  the  look-out  being 
probably  intimated  by  a  gesture.  Other  Muskokee  words  given  by  Fon- 
tanedo are  :  Otapali,  properly  oti  palin,  ten  islands ;  and  Tampa,  properly 
timpe,  near  to  it. 

In  the  year  1570,  Juan  de  la  Yandera,  a  Spanish  officer  at  the  post  of 
St.  Helena,  north  of  the  Savannah  river,  sent  a  detachment  inland  to 
seek  the  town  of  Coosa,  mentioned  in  such  extravagant  terms  by  the  sur- 
vivors of  De  Soto's  expedition.  The  report  of  this  exploration  has  been 
published  by  Mr.  Buckingham  Smith  in  his  **Colleccion  de  Documentos 
sobre  la  Florida."  It  contains  the  names  of  a  number  of  native  villages. 
These  I  read  to  Mr.  Ferryman,  who  promptly  identified  several  of  them, 
as  AhoySj  two-going ;  Ara-uchi,  a  place  where  a  tree  named  ara  grows  ; 
Gwataro,  properly  coahtari,  dry  cane;  Issa,  deer;  Satapo,  properly  satape, 
persimmon  tree ;  Solameco,  properly  solv  mekko,  buzzard  king  ;  Tasqui- 

>  Memoir  of  Hernando  d'  Escalante  Fontanedo.    Translated  by  Buckingham  Smith,  Washington, 
A.    P.    8. — VOL.    XI — IOE 
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qui,  a  town  still  in  existence ;  Coona,  Uie  CUeix>kee  nanie  of  the  Creek  na- 
tion. 

Ttie  misHionar}'  labors  of  the  Spanish  Jesuit  and  Dominican  eoclesias- 
tics  were  in  all  pn>l>ability  partially  aiuonfj^  the  Ci'eeks  os^iecially  tliose  of 
Father  Juan  Rogt^t.'  We  know  that  vix^abularies  and  grammars  were 
prei)are<l  by  these  devoted  men,  all  remnants*  of  which,  so  far  as  they  re- 
late to  the  Muskokee  tongue,  are  lost. 

I  must  not  overlook  one  extremely  valuable  linpiistic  memorial  brought 
to  light  by  Mr.  Buckingham  Smitli.  It  is  a  letter  written  in  tlie  Apala- 
che  dialect  of  Florida  in  tlie  year  1688,  and  republished  by  Mr,  Smith  iu 
facsimile.  The  word  Apalache,  in  Choctaw  Apvlvchi  (v  &  short\  means 
to  help,  helping,  or  helpers,  and  Apalachic'  ola,  apvlvoliokla,  is  allies,  literal- 
ly, helping  people.  An  examination  of  the  letter  shows  that  it  is  in  a  dia- 
lect cli>sely  akin  to  the  modem  Hitchitee,  whicli  is  one  of  the  bituiches  of 
the  Muskokee. 

The  Muskokee  has  several  dialects,  tlie  most  important  of  w*hich  are 
the  Main  Creek,  or  Muskokee  proper,  and  tlie  Hitchitee.  These  twx>  dif- 
fer so  much  tliat  a  native  accustomed  only  to  tlie  one  cannot  understand 
Uie  otlier.  The  words  are  largely  the  same,  and  when  they  differ,  usually 
correspond  in  the  number  of  Uieir  syllables.  It  is  in  accents  terminations, 
permutation  of  consonants,  and  change  in  quantity  of  tlie  vowels,  that 
most  of  tlie  variations  seem  to  consist.  Between  these  two,  tlie  Aliliama 
and  Co(>sady  dialects  intervene,  both  partaking  more  closely  of  Hitchitee 
than  of  Main  Creek.  The  Seminole  language  of  Florida  is  not  distinct 
from  the  Main  Creek,  as  has  so  often  been  stilted  ;  not  more,  Mr.  Perrynnui 
infonns  me,  than  the  English  of  New  England  differs  fW>m  that  spoken  in 
the  southern  states.  There  are,  however,  Seminoleswho  speak  Hitchitee, 
and  otliers  Mikasuke,  a  dialect  akin  to  Hitchitee.' 

Tlie  latter,  in  what  it  differs  ftx>m  Main  Creek,  approaches  tlie  Chika- 
saw,  which  is  a  dialect  of  Choctaw  ?*  The  differoiice  between  Hitchitee 
and  Choctaw  is  not  greater  than  between  Hitchitee  and  Muskokee.  This 
whole  group  of  tongues,  which  has  lieen  denominated  the  CiiAnT.<-Mr8- 
KOKEE  group,  does  not  show  greater  diversity  among  its  memlters,  than 
the  Romanic  group  of  Aryan  tongues.  This  affinity  is  often  of  advantage 
in  studying  their  grammatical  structure,  as  I  sliall  have  occasion  to  pi^int 
out,  relying  for  the  Choctaw  on  tlie  unpublished  **  Qramnutr  of  the  Choe^ 
taw  Ziff»7iirt<7f,"  of  the  late  Rev.  Cyrus  Byington,  which  extremely  valua- 
ble work  has  been  in  my  hands. 

The  Muskokee  was  probably  reduced  to  writing  the  first  of  any  of  the 

9  **  The  people  lunoiijr  whom  Hoitor  [R(weil  «nd  VUUirMi  now  [l.Vtrt]  began  Uieir  mi«alon.  were  evl> 
tlentljr  a  brunch  of  the  OrH^ka,"— ^en,  Hint,  *^  the  Oith,  JftMioiw  amoHfi  the  /««l.  fWNw  «|/'  the  r.  &,  p. 
.%7.  The  Inter  labors  of  Father  Roirel,  on  the  **  Rio  IKilce,'*  were  not  among  Uie  Cherokees,  aa  She* 
supiK>Ae«,  (p.A90  but  stlU  with  the  (Yeekm  a«  appears  evident  on  examining  Ro|iel*i!i  orlfriual  letters, 
oontalnetl  In  the  rare  work  of  Aloasar,  ChrttHt*^i4itorin  rf#  la  C\»mp.  tie  Jettr*  cw  In  iVormrtw  *h  fbMo. 
I  pubHaheil  a  translation  of  these  letters  In  The  Butorieal  Magnsiney  Nov.,  l$fil,  p.  SS7. 

>  Forspeclmensof  Mikasuke  ami  Hitchitee,  see  The  KHorienl  Mngnaim^  Xxig.  l^W,  p.  W.  The 
latter  Is  also  called  Chelokee.  The  geographical  names  Okee-chobee,  Oke«  Anukee,  etc.,  are  llltch> 
Itee,  and  not  Main  Creek. 

4  The  Choctaws  and  Chlkasaws  can  readily  understand  each  other. 
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aboriginal  tongues  north  of  Mexico.  In  1562,  Rene  Laudonni^re,  coasting 
among  the  sea-islands  between  the  mouths  of  the  Savaimah  and  St.  John 
rivers,  collected  a  vocabulaiy,  which  unfortunately  he  did  not  think  of 
sufficient  interest  to  insert  in  his  narrative.^  Father  Rogel  applied  himself 
with  success  both  to  the  woiods  and  structure  of  the  tongue,^  but  his  man- 
uscripts are  not  known  to  be  in  existence.  Consequently,  the  earliest 
specimens  of  Muskokee  proper,  except  the  few  words  given  by  Fontanedo, 
date  after  the  settlement  of  the  colony  of  Georgia  by  the  English.  The 
Moravian  missionaries  who  settled  at  Ebenezer,  near  Savannali,  attempted 
to  study  the  language  in  order  to  use  it  in  converting  the  natives.  Their 
success  was  poor,  though  they  collected  a  number  of  words.  In  writing 
them  they  used  the  Greek  alphabet,  as  better  adapted  to  express  the  na- 
tive sounds.  Hence  we  find  in  their  repoi*ts  such  strangely  familiar-look- 
ing words,  as  rorxa  fire,  properly  tvtke,  dans  sun  properly  basse,  (juk  _ 
a7:di)^a  shoe,  etc.^  The  use  of  the  accents  in  their  vocabularies  is  one  ad_ 
vantage  over  the  modem  alphabet.  I  believe,  however,  no  translation 
was  ever  published  in  this  character,  and  the  missionaries  soon  became 
discouraged  in  their  proselytizing  efforts. 

The  first  printed  books  in  Muskokee,  which  I  have  been  able  to  find,  were 
published  in  1835.  One  of  them  is  a  translation  of  the  Gospel  of  John,  by 
the^Hev.  John  Davis ;  the  other  a  duodecimo  tract  of  35  pages,  entitled  : 

A  short  sermon  :  also  hymns,  in  the  Muskokee  or  Creek  language,  by 
Rev.  John  Fleming,  missionary  of  the  American  Board  of  Commissionei*8 
for  Foreign  Missions  (Boston,  1835). 

Since  that  date  a  number  of  religious  and  educational  works  have  ap- 
peared, the  titles  of  some  of  which  in  my  possession  I  add  : 

Nakcokv  Setempohetv.  Introduction  to  the  shorter  Catechism,  trans- 
lated into  the  Creek  language  by  Rev.  R.  M.  Loughridge,  A.  M.,  and  Rev. 
David  Winslett.  Second  edition,  revised  and  improved.  Presbyterian  Board 
of  Publication,  Plula.,  1858,  12  mo.,  pp.  34. 

Nakcokv  es  Kerretv  Enhvteceskv.  Muskokee  or  Creek  First  Reader, 
by  W.  A.  Robertson,  A.  M.,  and  David  Winslett.  Second  edition.  New 
York,  1867,  12  mo.,  p.  48. 

Nakcokv  esyvhiketv.  Muskokee  Hymns,  collected  and  revised  by  Rev. 
R.  M.  Loughridge,  A.  M.,  and  Rev.  David  Winslett,  inteipreter.  Fourth 
edition,  revised  and  enlarged  by  Rev.  W.  S.  Robertson,  New  York,  1868, 
12  mo.,  pp.,  221. 

Cesus  oh  uyares.  I  will  go  to  Jesus.  Translated  into  Creek  by  Thos. 
Perryman  and  Mi*s.  A.  E.  W.  Robertson,*  TuUahassee  Mission,  American 
Tract  Society,  no  date  :  12  mo.,  pp.,  28. 

A  Grammar  of  theMaskwkee  or  Creek  Language,  to  which  ara  pi'efixed 
lessons  in  spelling,  reading,  and  defining.     By  H.   F.  Buckner,  a  mission- 

<^  Up  Bays :  "mettant  par  escrit  les  termes  et  locutions  Indi^nnei),  J6  pouvois  entendre  la  plus 
grande  part  de  leur  dlscours."    Hitt.  Notable  de  la  Flortde,  p.  29. 

"  He  says:  "  In  six  months  I  was  able  to  speak  and  preacn  in  it.*'  Letter  qf9th  Dee.,  1570.  These 
early  students,  to  take  them  at  their  word,  must  have  had  more  linguistic  talent  than  our  genera- 
tion is  favored  with. 

7  Urlsperger,  ynrhrifhen.  Anno  1734. 
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ary  under  the  patronage  of  the  Domestic  and  Indian  mission  board  of  the 
Southern  Baptist  Convention.  Assisted  by  his  intei-preter,  O.  Herrod, 
superintendent  of  public  instruction,  mecco  Creek  nation,  etc.  Pubhslied 
by  the  Domestic  and  Indian  mission  board  of  tlie  Soutliem  Baptist  Con- 
vention, Marion,  Alabama,  1860,  8  vo.  pp.  180. 

Messrs.  Buckner  and  Herrod  also  publislied  a  translation  of  the  Gk>8pel 
of  John,  and  Mrs.  Robertson,  a  translation  of  a  tract  on  tlie  Sabbatli.  The 
Laws  of  the  Nation  and  various  other  works  have  likewise  appeared.  The  Ka> 
tion,  I  may  here  state,  numbers  about  14,000  souls,  and  about  one-half  of 
the  male  population  can  read,  so  it  is  of  considerable  impoii;ance  that  the 
structure  of  the  language  be  ascertained. 

II.  The  Alphabet. 

The  need  of  a  uniform  alphabet  for  American  tongues  is  nowhere  more 
vividly  shown  than  in  Muskokee.  Mora  tlian  one-half  of  the  limited  lit- 
erature I  have  above  mentioned  is  unintelligible  to  educated  natives  on  ac- 
count of  the  discoixlant  alphabets  used.  Not  less  than^iM  different  ones 
have  been  devised.  That  now  generally  adopted  and  certainly  best  adapt- 
ed for  practical  utility  to  the  Nation,  is  based  upon  tlie  English  sounds  of 
the  letters.  It  was  agreed  to  by  many  mterpreters  and  chiefs  at  tlie  Old 
Agency,  in  1853,  and  has  been  introduced  in  aU  printed  works  since,  ex- 
cept those  of  Messrs.  Buckner  and  Herrod.  It  contains  thirteen  conso- 
nants, and  six  vowels.  The  vowel  soundof  a  in/a<«,  the  sound  tli,  and  the 
consonants  b,  c,  d,  g,  j,  r,  q,  v,  x,  and  z,  are  wanting,  alUiough  in  the 
Hitchitee  dialects  tlie  b  occurs.  The  remaining  consonants  are  given  tlieir 
English  values,  and  the  lettera  r  and  c  are  introduced  to  represent  sounds 
not  in  our  tongue.  The  r  is  an  aspirated  1,  slightly  guttural,  quite  simi- 
lar to  the  Welsli  U.  The  c  is  pronounced  tch,  soft,  as  in  wretch.  The  w 
is  always  surd,  as  in  ttey  toeak.    The  vowels  are  : 

a  the  Italian  or  Spanish  a. 

e  as  in  fne, 

i  as  in  pine» 

o  as  in  note. 

u  as  in  wood,  or  ruk. 

V  represents  tlie  neutitd  vowel,  and  is  really  &  sliort.  No  accents  are 
used,  although  both  accents  and  signs  of  quantity  sliould  be  employed  to 
express  the  language  correctly.  No  nasals  are  provided  for,  although  very 
soft  nasals  do  occur,  and  are  represented  in  Mr.  Fleming's  alphabet  by 
diacritical  marks,  and  in  that  of  Mr.  Buckner  by  the  Spanish  ii  following 
the  vowel. 

The  absence  of  sonant  letters  and  of  decided  nasals  is  the  chief  differ- 
ence between  this  and  the  Choctaw  alphabet,  and  explains  much  of  tlie 
apparent  diversity  between  the  two  tongues.  Thus  the  Choctaw  sinti, 
snake,  becomes  in  Muskokee  ceto,  tlie  sonant  l)eing  changed  to  its  suixl, 
and  the  nasal  dropped ;  Ch.  sliakba,  arm,  slioitens  tlie  first  vowel  to  v,  and 
permutes  the  labial,  becoming  Mus.  svkpa;  and  again  Ch.  iubi  becomes 
Mus.  hufi,  tliigh. 
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Mr.  Fleming  gives  two  sounds  to  a,  one  as  in  father,  the  other  as  in  wasli; 
e  as  a  in  paper;  i  as  ee  in  meet ;  ai  as  i  in  pine;  and  represents  the  r  by  hi, 
Of  course  this  mateiially  alters  his  orthogi-aphy. 

Mr.  Buckner  makes  use  of  the  Agency  alphabet,  with  these  changes :  ch 
for  c ;  i  as  in  pin ;  ii  as  i  in  pine  ;  u  as  in  rule  ;  o  as  in  not ;  the  Greek  w 
for  o  as  in  go  ;  6y  as  oo  in  took,  foot.  These  clianges,  he  claims,  are  neo- 
cessary  to  represent  the  language  accurately,  but  both  the  natives  and  the 
missionaries  have  told  me  this  is  a  mistake.  There  is  raally  no  such  sound 
in  Muskokee  as  o  in  not,  and  Buckner' s  eiTor  arose  from  the  shortening 
effect  of  k  after  the  sound  of  a,  as  in  rakko,  great.  Furthermore,  the  dis- 
tinction he  draws  between  6  and  u  is  imaginary,  as  he  himself  half  con- 
fesses in  a  note  to  p.  22  of  his  Grammar.  As  his  work  is  the  only  at- 
tempt ever  made  to  display  the  grammatical  structure  of  the  language,  it 
will  be  a  service  to  philology  to  point  out  several  serious  errors  into  which 
he  has  been  betrayed.  I  am  enabled  to  do  this  from  information  fumisli- 
ed  me  by  Mrs.  A.  E.  W.  Robertson,  of  the  Tallahasse  mission,  who  is  ex- 
cellent authority  on  the  language,  and  from  the  unpublished  manuscripts 
of  the  late  Rev.  Cyrus  Byiiigton,  from  which  I  have  drawn  that  which  i^- 
lates  to  the  Choctaw. 

III.  Remarks  on  Buckner'b  "Maskcokeb  Grammar." 
Nouns,  The  author  (p.  52)  remarks  that  common  nouns  are  not  varied  on  ac- 
count of  niunber ;  and  that  names  of  people  are  plui*alized  by  the  suffix  vlki. 
The  rule  should  be  that  most  nouns  denoting  an  agent  form  their  pluml  by 
adding  Ike,  as  pasv  a  sweeper,  plural  pasvlke;  some  others  indicate  the  plu- 
ral by  adding  take,  which  also  forms  the  plural  of  pronouns,  and  in  writing 
it  is  important  to  distinguisli  which  woitl  is  pluralized,  as  the  position  of  the 
suffix  is  in  both  cases  the  same;  thus,  oe  wvnv  take,  your  (pi.)  sister,  but 
ce  wvnvtake,  your  sisters. 

The  declension  of  the  noun  is  given  by  Buckner  under  three  headings, 
the  first  form,  the  nominative  case,  and  the  objective  case.  The  first 
form  always  ends  in  a  vowel,  the  nom.  case  in  t,  the  objective  in  n.  The 
possessive  case,  he  says,  is  foimed  by  prefixing  the  possessive  pronomi  to 
the  thing  possessed.  Mrs.  Robertson  divides  the  cases  into  nominative, 
possessive,  objective,  relative,  and  vocative.  The  nominative  ends  in 
t,  but  with  **  continual  exceptions,  *'  not  for  euphonic  but  for  gitimmatical 
reasons  still  obscure.  The  possessive  case  is  the  simple  foim  of  the  noun, 
but  requires  tlie  possessive  pronoun  after  it,  as  it  did  in  old  Englisli,  e,  g, 
^*'  John  liis  hat."    The  declensions  given  are  as  follows  : 

Buckner.  Mrs.  Robertson. 

1st  form    Cane    John 

Kom.         Canet  Canet 

Object,      Canen  Canen 

Possessive  Cane 

Relative  Canen 

Vocative  Cane. 

Cane  em  eslaf  kv,  John  his  knife. 
I  think  that  any  attempt  to  give  paiiidigms  of  Muskokee  nouns  in  this 
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manner  will  be  incorrect.  Those  "  continual  exceptions"  will  stillremain 
obscure.  We  are  so  inveterately  accustomed  to  the  declensions  of  the 
Aryan  tongues,  and  to  case-endings,  that  we  think  every  language  must 
have  them.  Such  is  not  the  case.  None  of  the  Chahta-Muskokee  tongues 
have  anything  of  the  kind.  They  express  the  relations  of  words  in  a  sen- 
tence by  a  complicated  but  strictly  regular  system  of  particles  or  elemen- 
tary sounds,  each  sound,  when  combined,  retaining  its  original  significance, 
which  are  called  '< post-positive  particles"  or  "article-pronouns."  These 
are  divided  into  two  classes,  the  definite  and  the  distinctive,  and  are  sub- 
ject to  numerous  changes.  They  can  be  used  with  all  parts  of  speech,  and 
supply  the  place  of  case-endings,  and  modal  terminations.  The  Muskokee 
terminal  series  t,  it,  et,  vt,  corresponds  to  the  Choctaw  at,  vt,  et ;  the  ob- 
jective and  relative  forms  are  the  Choctaw  nasals  a  and  o  ;  and  the  pos- 
sessive form  is  the  same  in  both  tongues ;  e,  g.  Choc.  Chan  in  chuka,  John 
his  house.  There  is  still  wanting  an  analysis  of  the  Muskokee  article- 
pronoun,  and  no  grammar  of  the  language  can  be  drawn  up  correctly  till 
this  is  done. 

Ac^eettves,  On  the  comparison  of  ac^'ectives  Mr.  Buckner  says  (p.  68)  : 
**  The  comparative  degree  is  formed  by  prefixing  sin  to  the  positive, 
and  the  superlative  is  formed  by  prefixing  ri  to  the  comparative,  as 
cvmpe,  sweet;  sincvmpe,  sweeter;  risincvmpe,  sweetest."  In  fact,  both 
these  latter  are  in  the  comparative  degree  ;  sin  is  the  particle  es,  govern- 
ing a  pronoim  in  the  relative,  and  the  expression  should  read  es  en  cvmpe, 
sweeter  than  it ;  the  r  or  er  prefixed  to  the  es,  simply  expresses  a  stronger 
comparison,  as  er  es  en  cvmpe,  still  better  than  it.  The  superlative  is 
formed  not  by  a  prefix,  but  by  the  sufftx  mahat,  in  the  nominative,  and 
mahan  in  the  oblique  cases,  as  cvmpe  mahat,  sweetest. 

Mr.  Buckner' s  rule  for  the  plural  of  adjectives  is  :  "  Adjectives  of  two 
syllables  form  their  plural  by  inserting  the  contracted  form  of  the  first  syl- 
lable between  the  two  syllables  of  the  singular,"  as  tvphe,  wide,  pi.  tvp- 
tvhe.  This  rule  is  very  incomplete.  There  are  in  Musokee  two  classes 
of  adjectives,  the  first  closing  the  root  with  a  single  consonant,  the  second 
with  a  double  consonant,  or  with  two  consonants.  The  first  form  their 
plural  by  adding  vke  to  the  root,  as  here,  good,  pi.  hervke,  cate,  red, 
pL  catvke,  lane,  pi.  lanvke.  The  second  class  form  their  plural  by  inserting 
the  first  two  letters  of  the  root  between  the  two  closing  consonants,  as  livlwe, 
pi.  holhvwe,  Ivwke,  pi.  Ivwlvke,  svfke,  pi.  svfsvke,  lowvcke,  pi.  lowvc- 
loke.  Many  of  this  class  transpose  the  consonants,  apparently  for  the  sake  of 
euphony ;  as  kocukne,  pi.  kocuncoke,  cvfekne,  pi.  cvfencvke.  Some  of  • 
them  also  form  their  plural  as  those  of  the  first-class;  as  yekce,  pi.  yekcvke, 
afvcke,  pi.  afvckvke.  Some  in  both  classes  insert  ho  before  the  terminal  con- 
sonant; as  hiye,  pi.  hihoye,  holwvke,  pi.  holwvhoke;  cvpvkke,  pi.  cvpvkhoke. 
Lekwe,  rotten,  has  two  plurals,  one,  lekhowe,  applied  to  animal  matter, 
the  other,  leklewe,  to  vegetable  matter. 

There  is  also  a  dual  of  adjectives,  which  Buckner  does  not  mention.  It 
is  not  frequently  used  ;  cvfekne,  pi.  cvfencvke,  dual  cvfencvkvke  ;  yekce, 
strong,  pi.  yekcvke,  dual,  yekcvkvke.  These  occur  only  in  the  second 
person. 
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Throughout  Mr.  Buckner's  work  his  division  of  woitls  is  faulty,  and 
adds  much  to  the  difficulty  of  the  language.  He  is  much  too  positive  in 
his  views,  and  Iiis  translations  are  frequently  far  from  literal.  His  Gitun- 
mar  cannot  be  relied  upon  as  a  safe  guide  in  any  sense,  and  while  he  is  de- 
serving of  much  credit  for  liis  industiy  in  collecting  material,  the  an*ange- 
ment  of  and  the  deductions  from  that  material  must  be  condemned. 

IV.  Thb  Muskokee  Verb. 

The  congugation  of  a  verb  in  an  American  language  is  a  prodigious  task. 
In  analysing  the  Muskokee  verb  I  shall  avoid  as  many  complications  as 
possible,  and  speak  only  of  active  verbs,  in  their  first  transitions  (when 
the  object  is  presumed  to  be  always  in  the  third  person  and  the  singular 
number),  in  their  first  form,  and  affirmative  signification. 

Roots,  Muskokee  verbs  have  two ♦  roots.  The  first  is  formed  by  drop- 
^ping  the  termination  etv  of  the  infinitive  mood,  as  nvfketv,  to  strike,  root 
nvfk,  kicetv,  to  tell,  root  kic.  The  second  root  is  formed  by  inserting  h  before 
the  final  consonant  of  the  first  root,  if  there  is  but  one  consonant ;  and  by 
inserting  i  between  the  two  final  consonants  if  they  ara  two  ;  and  if  they 
are  the  same,  the  latter  is  changed  into  y  ;  e.  g. 

kicetv    1st  root    kic  2nd  root    kihc 

letketv  letk  letik 

vkhottetv  vkhott  vkhotiy 

merretv    '  merr  meriy 

Moods,  The  ordinary  fonn  of  the  Infinitive  ends  in  etv.  The  sign  of 
the  subjunctive  is  the  particle  omat,  added  after  the  tense  sign.  It  conges- 
ponds  to,  and  is  probably  derived  from,  the  Choctaw  subjimctive  particle 
kmvt.  The  Imperative  has  a  future  as  well  as  a  present  form,  correspond- 
ing in  this  with  most  other  American  languages,  and  not  a  rare  exception 
as  Buckner  thinks. 

Tenses,  The  imperfect  tense  has  not  less  than  five  forms.  The  first  re- 
fei's  to  something  which  has  transpired  to-day,  the  second  to  what  trans- 
pired yesterday,  the  third  to  an  occurrence  usually  only  a  few  weeks  ago, 
or,  as  we  would  say,  **  lately,"  the  fourth  to  an  action  or  event  long  since 
completed,  but  within  the  memory  of  the  speaker,  while  the  fifth  imper- 
fect, called  the  indefinite  or  historic  tense,  infers  to  transactions  of  which 
the  subject  of  the  verb  has  no  personal  knowledge,  nor  is  directly  con- 
nected with. 

The  futui-e  tenses  are  the  simple,  the  compound,  and  the  progressive  fu- 
tures. The  progressive  futures  are  formed  by  adding  to  the  first  and  second 
t  roots  the  termination  vran,  and  subjoining  the  tense  signs  of  either  past, 
present,  of  futui-e  tenses.  They  express  the  idea  of  being  about  to,  or  having 
been  about  to,  perform  an  action,  and  when  formed  from  the  fifth  imperfect, 
convey  the  sense  of  obligation  or  necessity.  It  will  thus  be  seen  that  both 
in  formation  and  signification  they  present  a  striking  analogy  to  the  first 
and  second  periphrastic  coi\jugations — those  Jrom  the  participles  in  rus 
and  dus — in  Latin. 

All  the  above  tenses  are  fonned  from  the  first  root  of  the  verb.  The 
perfect  tense,  is  formed  as  in  Latin,  from  the  second  root,  by  adding  to  it 
the  terminations  of  the  present. 
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The  tense-signs  are  as  follows  : 

Present,  es,  the  e  dropped  in  the  first  person  singular,  and 

lengthened  in  the  first  person  plural. 
Imperfect,  first,      is 

second,  vnks 

third,     emvtes,  emvtvs,  or  emvts,  the  e  dropped  in  the  first 

person  singular, 
fourth,  vntvs 
fifth,      vtes 
Future,  simple,      vres,  the  v  dropped  in  first  sing. 

compound,  tares,  used  after  the  fifth  imperfect  with  its  final  s 

dropped,  e,  g,  nvfkvyvte  tares, 
progressive,  vran  added  to^he  root. 
"Perfect,  is,  to    second  root,  the  i  shortened  to  v  when  it 

comes  before  y. 

Persons,  The  persons  are  indicated  by  inseparable  personal  pronouns 

between  the  root  and  the  tense  sign.     They  vary  in  the  diflFerent  tenses 

according  to  the  following  table:  Sing.    Ist  pers.   2nd,  PI.   1st    2nd     3d 

Present,  and  third  imp.,  i  etsk  e     atsk    ak 

First,  second,  fourth,  and  fifth  imp.         vy  etsk  ey    atsk     ak 

Simple  future,  a  etsk  ey    atsk    vk 

The  third  singular  is  wanting. 

There  is  a  dual  form  of  the  verb  when  two  persons  or  things  are  spoken 
of, — an  objective  dual,  in  a  sense.  It  is  formed  by  prefixing  torkor  (proba- 
bly a  corruption  of  the  Choctaw  tuklo,  two)  and  making  changes  in  the  first 
syllable  of  the  root,  according  to  rules  with  which  I  am  not  acquainted. 
The  pronouns  remain  in  the  singular  form,  as  letkis  I  run,  torkorkis  we 
two  run. 

Negathe  form.  The  negative  form  of  the  verb  is  made  by  inserting  the 
negative  particle  ak  (Choctaw,  ik),  after  the  root,  which  latter  may  under- 
go euphonic  changes,  e,  g,  kicis,  I  say,  kicakis,  I  do  not  say. 

It  was  my  intention  to  give  a  complete  paradigm  of  the  active,  afiirma- 
tive,  simple  verb,  in  the  first  transition,  but  as  I  am  not  able  to  exhibit 
this  satisfactorily  at  present,  I  shall  omit  it.  I  shall  therefore  conclude 
this  article  by  a  partial  analysis  of  a  specimen  sentence  in  the  language, 
and  a  comparison  of  it  with  the  same  in  Choctaw,  thus  showing  the  af- 
finities of  these  tongues. 

V.  Specimen  Sentence. 

Acts.  ch.  XIV,  verse  11:  « 

And  when  the  people  saw  what  Paul  had  done,  they  lifted  up  their 

voices,  saying  in  the  speech  of  Lycaonia:    The  gods  are  come  down  to  us 

in  the  likeness  of  men. 

In  Muskokee: 

Momen  estet,  nake  Pal  momecaten  hecakof  em  opunvkv-en-haken 
kvwvpa  kvtes,  Likeonv  em  punvkv  ofvn,  Hesake  tvmese  este  omvket 
ye  pun  hvtvpeces,  mahaket. 
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Translation. 

Momen,  and,  the  coivjunctive  particle  with  the  terminal  n,  which  throws 
the  clause  into  the  oblique  case  or  sense. 

estet,  the  people,  compounded  of  este  and  the  definite  article-pronoun 
nominative  t,  literally,  people  the. 

nake,  the  thing,  or  things. 

Pal  momecaten,  that  Paul  had  done. 

hecakof,  when  they  saw. 

em,  their. 

opunvkv,  word;  en,  its;  haken,  sound. 

kvwvpakvtes,  they  lifted  up,  fifth  Imperfect. 

Likeonv  em  punvkv  ofvn,  Lycaonia  its  language  in. 

Hesaketvmese,  gods,  from  hesaketv,  life,  and  emese,  source  or  font, 
**  source  of  life."  This  is  the  word  commonly  employed  by  the  mission- 
aries for  God.  Col.  Hawkins,  in  his  Sketch  of  the  Creek  Country,  spells 
it  E-sau-ge-tuh  £-mis-see.  Mr.  Perryman  tells  me  that  it  is  probably 
a  woM  coined  by  the  English,  and  not  of  native  origin. 

este  omvket,  men  resembling. 

ye,  hither,  pum,  to  us;  hvtvpeces,  have  descended;  makaket,  saying. 

In  Choctaw  (the  nasals  in  italics): 

Mihma  okla  hash  ot.  Pal  vt  nana  yvmihinchi  na  pisa  mvt,  Laikeonia 
anumpa  ho  okla  anumpulit  chitoli  hosh,  Chitokaka  vhloha  yvt  hatak  o 
cliiyuhmit  aka  mintit  ay  vt  hvpim  vlvshke  ;  ahanchi  tok. 

Translation. 

Mihma,  and,  with  the  definite  oblique  termination. 

okla,  people,  hasli  ot,  pronoun  of  renewed  mention  definite,  the  afore- 
said ones,  they. 

Pal  vt,  Paul  he;  nana,  the  responsive  pronoun  definite;  the  thing  which, 
what. 

yvmihinchi,  he  had  done. 

na — mvt,  when,  pisa,  they  saw. 

Laikeonia  anumpa  lio,  Lycaonian  speech  the,  ho  is  the  distinctive  article 
pronoun  in  the  oblique  case. 

okla  anumpulit  hosh,  the  people,  the  aforesaid  ones  (hosh)  spoke;  chitoli, 
loudly. 

Chitokaka,  gods,  vhlehay  vt,  they  indeed,  article  pronoun  definite. 

hatak  o  to  men,  distinctive  and  oblique,  chiyuhmit,  resembling. 

aka,  below,  mintit,  coming  toward,  ayvt,  here,  ^'coming  toward  this  place 
below." 

hupim,  to  us;  vlvshke,  have  come,  from  ula,  to  come. 

ahanchi  tok,  they  said.  The  particle  tok  throws  the  verbs  into  the  re- 
mote imperfect  tense. 

The  strong  similarity  in  the  construction  of  the  two  languages  is  very 
evident  from  these  specimens. 

A.   p.  fl  — VOL.    XI. — 11k 
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Stated  Sfeetiny,  ifarch  IS,  1S70. 
Present,  eleven  members. 
Mr.  Fralky,  Vice-President,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  Mrs* 
Mary  Somerville,  dated  Naples,  Feb.  14,  1870. 

Letters  of  envov  were  nveiveti  from  the  Roval  Academies 
at  Munich,  (Dec.  1,)  and  Vienna,  (Aug.  20,)  from  the  R.  So- 
ciety of  Zoology  at  Amsterdam,  (Dec.  9,)  and  the  Society  at 
Giessen,  Sept.  2,  18G9. 

lAHters  of  acknowUMljxment  were  rooeiveil  from  the  Soci- 
eties  at  Giessen,  (77-80),  Gottingen,  (78-80\  Bremen,  (73-80), 
Prof.  Bunsen,  (78,  79),  Historical  Acad,  at  Madrid,  (XIII.  1, 
List,  Cat.  I,  71,  72,  77),  R.  Academy  at  Amsterdam  (78-80), 
R,  Library,  Hague,  (78-80),  Observatory  at  Prague  (78-80). 

A  circular  letter  respecting  the  celebration  of  its  25th  an- 
niversary festival,  on  the  27th  of  March  (April  8th),  wjis  re- 
ceived from  the  Society  at  Riga. 

A  letter  was  read  from  Captain  C.  F.  Hall,  dated  Wash- 
ington, D.  C,  March  12,  1870,  enclosing  a  jx^ition  to  Con- 
gress, in  favor  of  his  proposed  Third  Arctic  Exploring  Expe- 
dition. The  petition  was  laid  upon  the  table  for  the  signature 
of  the  members  and  others. 

Donations  for  the  library  were  received  from  the  Societies 
at  Moscow,  Emdeu,  Frankfiirt,  Lille,  Bordeaux,  Montreal  and 
Madison:  from  the  Berlin  Academy;  Paris  Geographiciil 
Society;  Royal  Institution  of  G.  Britain,  London;  Chemical 
and  Antiquarian  Societies;  Greenwich  Observatory;  Dublin 
Geological  Society;  Dr.  Haughton;  the  American  Antiquarian 
Society;  New  York  Lyceum;  Dr.  Geo.  B.  Wood;  and  the 
Peabodv  Institute. 

A  Circular  from  the  Smithsonian  Institute  announced  an- 
other transmission  of  correspondence  for  the  20th  April;  all 
envoys  to  be  in  Washington  by  the  15th. 

Prof.  Cope  communicated  the  results  of  his  examinations  of 
the  locality,  two  miles  S.  W.  from  Woodbury,  where  from 
SO  to  60  skeletons,  some  of  them  women  and  others  children. 
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were  lately  exhumed,  and  the  greater  part  broken  up,  and 
spread  upon  compost  heaps.  Dr.  Leidy  has  recovered  one 
pretty  complete  skull,  which  he  exhibited  before  the  Aca- 
demy of  Natural  Sciences,  at  its  last  meeting,  and  expressed 
a  decided  opinion  in  favor  of  its  European  origin.  Professor 
Cope's  opinion  was  equally  confident,  that  the  remains  were 
those  of  no  aboriginal  Indian  race.  Professor  Trego  sug- 
gested that  they  belonged  to  that  early  Finnish  or  Swedish 
Colony,  which  attempted  a  settlement  on  the  banks  of  the 
Delaware,  a  short  while  previous  to  the  arrival  of  the  Hol- 
landers and  Quakers,  under  William  Penn.  The  bodies  were 
all  taken  from  a  shallow  trench,  not  more  than  8  feet  wide 
by  16  long ;  they  had  been  laid  in  two  tiers  or  stages,  one 
above  the  other,  and  there  was  no  relic,  ornament,  tool,  wea- 
pon, or  fragment  of  clothing,  to  suggest  relationship  to  any 
age  or  race ;  and  no  appearance  of  a  tumulus. 

Prof.  Cope  exhibited  three  large  photographic  pictures  of 
figures  of  the  human  foot  incised  in  upper  cretaceous  red 
sandstone,  near  Topeka,  thought  by  western  men  to  be  fossil 
impressions.  The  shadows  in  the  photographic  copies 
showed  plainly  the  nature  of  the  marks,  for  the  ball  of  the 
great  toe  was  an  elevation,  instead  of  a  depression,  and  the 
cutting  was  carried  round  the  ends  of  the  intervals  between 
the  toes.  A  discussion  of  the  use  of  the  foot  in  aboriginal 
picture  writing  followed. 

Dr.  Carson  recalled  the  exhibition  of  a  sculptured  rock, 
showing  rivers  and  game,  a  sort  of  guide  map,  taken  from 
the  Susquehanna  Eiver  banks,  by  Prof.  "Walter  E.  Johnson, 
at  the  Academy  of  Nat.  Sciences  or  Historical  Society,  about 
1836  or  1837,  and  expressed  his  desire  that  it  should  be  re 
covered  for  use,  in  comparison  with  later  discoveries. 

Dr.  Brinton  being  questioned  as  to  the  amount  of  credence 
to  be  given  to  Baron  De  Waldeck's  alleged  Elephant  or  Mas- 
todon figures,  supposed  to  be  recognisable  among  the  hiero- 
glyphics of  Mexico,  replied  that  he  had  had  the  opportunity 
of  examining  M.  Charancy's  photographs,  and  agreed  with 
the  latter,  that  no  such  figures  could  be  made  out  from  the 
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original  designs,  hut  that  the  fisnires  in  question  were  svinbol- 
ically  oom{>oundeti  of  man  and  ser{x*nt,  and  appear  as  such  in 
MSS.  reoently  publishotl  by  Uie  French  government. 

Mr.  liCsley  instane^^i  the  mammoth,  etched  on  a  plate  of 
ivory,  found  in  a  cave  in  France,  to  clear  away  any  serious  im- 
prol>ability  from  the  way  of  supposing  a  like  physical  remin- 
iscence of  the  Mastodon  in  this  country.  He  referreil,  also,  to 
the  fact,  that  the  Ancient  Egyptian  B  was  graphically  repre- 
sented by  the  human  leg,  A  bv  the  arm,  T  bv  the  hand,  and  that 
wliat  is  called  the  C4.>mb,  mav  have  been  meant  for  the  foot- 
mark.  In  the  earlicsst  stage  of  human  life  the  fix^t  and  the 
fix>t-print  were  of  superior  importance  to  the  hand  and  its 
work.  But  in  the  sei^ond  stage  of  al>original  life,  the  hand 
took  precedency  of  the  foot,  as  sy mlx)l  of  forc«  and  skill,  com- 
bining thought  with  feeling,  the  reasoning  power  with  the 
instinct.  It  soon  enteivd  into  the  synotl  of  symbolic  gods,  with 
its  lingers,  and  obtaim^  a  s{x^cial  worship  for  its  hand-print. 

Dr.  Coates  related  the  origin  of  the  Arabic  cyphers  on  the 
hypothesis,  that  they  were  constructed  by  posturing  with  the 
hands  and  fingers,  singly  and  in  combination. 

Pending  nominations  649 — 056  were  read. 

The  following  communication  was  read : 

Office  of  th6  Conimiswioners  of  Fairmount  Park,  No.  224  S.  Fifth  Street, 
Fhiladelphim  Marrh  ISth,  1870. 

At  a  meetiiif^  of  the  ComniisHioners  of  the  Park,  held  this  day,  the  fol- 
lowing preamble  and  resolutions  were  adopted  : 

WiiBRBAG^  The  Amerit^n  Philosophical  Society  has  made  a  communi- 
cation to  this  Commission,  pro])osing  that  the  name  of  AndrC*  Franooist 
Miohaux,  who  travelled  long  in  this  country,  and  described  mir  Oaks  and 
forest  trees,  in  a  work  of  great  merit  and  splendor,  should  have  his  name, 
and  that  of  his  father  ^who  had,  by  like  travel  and  study,  rendered  ser- 
vice to  science^  honored  in  the  Fairmount  Park,  in  a  mnmier  to  be  a  me- 
morial to  their  devotions,  and  to  promote  the  objects  which  had  ocmpied 
tlieir  lives,  and  has  proposed,  after  the  death  of  the  widow  of  Andr6  Fran- 
cois Michaux,  to  devote  the  interest  or  uicome  of  six  thousand  dollars  l)e- 
queathed  by  him  to  said  Society,  to  lie  exi>ended  in  execution  of  tlie  trust 
of  his  will  in  the  said  Park,  for  the  purpose  following.    Therefore, 

Be4tolrfd,  That  there  shall  be  a  gix>ve  of  Oaks  iu  the  Fairmount  Park 
forever  to  bear  the  name  of  "The  Michaux  G^o^•e,"  in  which,  if  practi- 
cable, sliall  grow  tw^o  oaks  of  every  kind  that  will  endure  the  climate. 

i?M(>fr<ti,  Tliat  any  sur|)Iu8  of  revenue  received  by  tlie  Commission  fi'om 
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the  Michanx  Fnnd^  after  satisfying  the  requirements  of  the  preceding 
resolntion,  shall  be  devoted  to  the  cultivation  of  Oaks  of  every  variety  ca* 
pable  of  cultivation  in  onr  climate,  in  the  Park  nursery,  which  Oaks,  to 
the  extent  of  two  of  each  kind  cultivated,  be  hereafter  distributed  to 
other  Public  Parks  in  the  United  States,  under  proper  regtilations  to  be 
hereafter  prescribed. 

Attest,  David  F,  Folky,  Bee.  Park  Commission. 

On  motion  of  Mr.  Price,  it  was  then 

jResolvedt  That  this  Society  do  agree  to  the  terms  contained  in  the  pre- 
amble and  resolutions  of  the  Fairmount  Park  Commissionei's,  adopted  on 
the  12th  day  of  March,  1870,  in  the  expectation  and  confidence  that  the 
planting  of  the  Michaux  Grove  of  Oaks  may  be  soon  commenced,  so  that 
the  Grove  shall  early  become  one  of  th^  attractions  of  the  Park. 

And  the  Society  was  adjourned. 

COMPARISON  OF  MECHANICAL  EQUIVALENTS. 

By  Pliny  Eablb  Chabk. 
Bead  January  7,  1870. 

The  comparison  of  different  mechanical  equivalents  "will  open  a  new 
field  for  investigation,  which  may  prove  to  be  fertile  in  valuable  results. 
For  example,  recent  determinations,  by  the  diflTorent  methods  of  Thom- 
sen  and  Farmer,  fix  the  mechanical  equivalent  of  light,  in  a  wax  candle 
burning  12^  grains  per  hour,  at  18.1  foot-pounds  per  minute,  the  equiva- 
lent of  1  grain  being  6.218  foot-pounds.  According  to  Dulong,  the  heat 
evolved,  during  the  combustion  of  1  grain  of  olive  oil  in  oxygen,  is  suffi- 
cient to  heat  9862  grains  of  water  1°  C.  According  to  Favre  and  Sllber- 
mann,  1  grain  of  oil  of  turpentine,  burned  in  oxygen,  would  heat  10,858 
grains  of  water  1°  C. 

It  may  therefore  be  presumed  that  the  total  heat  given  out  by  the  com- 
bustion of  1  grain  of  wax,  is  about  sufficient  to  raise  10,000  grains  of 
water  1°  C,  or  18,000  gr.  1®F.  This  represents  a  mechanical  equivalence 
of  (18,000  X  772  -».  7000  =)  1985.148  foot-pounds,  which  is  819.5  times  as 
great  as  the  corresponding  equivalent  of  the  light  given  out  during  the 
combustion. 

Tyndall,  in  his  lecture  on  Radiation,  states  that  the  visible  rays  of  the 
electric  light  contain  about  one-tenth  of  the  total  radiated  heat.  The  re- 
lative luminous  intensity  of  an  electric  lamp  would  therefore  appear  to  be 
about  82  times  as  great  as  that  of  the  wax  candle.  This  ratio  so  nearly, 
resembles  that  of  solar  to  terrestrial  superficial  attraction,  and  the  con- 
nection of  electric  and  magnetic  currents  with  solar  radiation  is  so  evi- 
dent, that  additional  experiments,  to  furnish  materials  for  a  great  variety 
of  similar  comparisons,  seem  desirable.  While  it  is  possible  that  the  re- 
semblance, in  the  present  instance,  may  be  accidental,  the  numerous 
harmonies  between  the  manifestations  of  cosmical  and  moecular  forces, 
render  it  at  least  equally  possible  that  it  may  have  a  weighty  significance. 
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(l>b.  4, 


MOHTHLT  VABIATI0H8  OF  SAIHFALL  AT  PHILABELPHIA. 

By  Pust  Eari^  Chask, 

Tlio  following  Tables  may  Ih>  of  sorvico  in  the  study  of  socular  raiii^lK 
The  XonnaK  in  Table  II.  were  txMnputetl  ftmnn  tlie  ol>semUions  of  seven 
8uocessii\'e  years,  in  the  same  mannor  as  th^vae  in  my  previous  discussions. 

I.   MOXTHI.T  R-\ISFALL  AT   PlIlLAPKI*rHIA,  FOR  FoRTT-KlVK  YeARS. 
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II.  Monthly  Normals  op  Rainfall  at  Philadelphia,  for  40  Years. 
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2.74 

1862 

4  45 

3.47 

4.20 

4.66 

4.65 

4.74 

3.31 

2.46 

3.67 

3.64 

4.34 

8.04 

1863 

3.92 

3.53 

4.75 

4.94 

5.41 

4.41 

3.89 

1.93 

4.22 

3.08 

3.84 

3.89 

1864 

8.33 

3.74 

4.78 

4.67 

6.33 

4.01 

3.81 

2.41 

6.59 

2.81 

3.53 

4.57 

1865 

3.00 

4.36 

4.34 

3.61 

6.64 

4.33 

3.26 

3.81 

6.64 

3.09 

3.26 

4.55 

1866 

2.87 

4.74 

4.02 

3.02 

6.48 

5.39 

2.84 

5.73 

6.55 

3.50 

3.12 

4.02 

1867 

2.93 

4.42 

4.08 

3.11 

6.33 

6.24 

2.80 

6.61 

5.87 

3.70 

3.41 

8.73 

Table  I.  indicates  the  following  probabilities: 

1.  Of  a  change  of  weather  (fi*om  a  preceding  wet  month,  or  season,  to 
a  dry  one,  or  vice  versa). 

In  September,  f  In  Autumn,  ^ 

November,  f 

January,  y\ 

-  April,  ^^ 

2.  Of  a  continuance  of  the  weather  of  the  preceding  month  or  season. 
In  Januai-y,  ^  In  Winter,  ^^ 

**  February,  j\  "  Summer,  | 

"  October,  ^  "  Spring,  ^ 

"  December,  ^^ 

The  indicated  probability,  nearly  L  that  a  rainy  February  will  be  fol- 
lowed by  a  dry  Summer  (June  to  October,  inclusive),  and  vice  versa,  is 
very  curious. 


SUjUJ  .Vetdtifj,  April  Ut,  1870. 
Present,  eleven  members. 
Prof*  Crksson,  Vico- President,  in  the  Chair, 

Iji*tters  accepting  meml>ership  were  received  from  Carl  Fr, 
Naumann,  dated  Leipsic,  I3th  Febrmxry,  1870;  George  Bitter 
Von  Fniuenteld,  Wien,  oth  March,  1870;  Prof,  Dr,  F.  V, 
Hoehstotler,  Wien,  2d  March,  1870;  Louis  (Jruner,  Prof, 
Min,  ficole  des  Mines,  Paris,  l5th  March,  and  Edward  Everett 
Hale,  datetl  Boston,  March  21,  1870, 

Donations  for  the  Librarv  wei*e  received  from  the  London 
Astronomical  Society;  M,  Tlieodore  Wechniaakof,  of  Paris; 
the  Boston  S,  N,  IL;  the  Cambridge  Museum  of  Comparative 
ZiH)logy;  Mr,  J.  IL  Trumbull,  of  Hartford,  Dr.  S,  D.  Gross,  of 
Philadelphia,  the  Franklin  Institute,  the  Episcopal  Hospital, 
and  the  Editors  of  Naturo, 

Prof.  Cope  exhibited  fossil  fishes  in  black  if^hale  from  Dr, 
Ilaydeu's  eolltHitions  of  18G9;  from  liailroad  outtinjrs,  in  the 
Giwn  River  Country,  Rocky  Mountains,  belonging  to  the  salt 
water  family  of  the  Clupeidm,  and  the  brackisli  water  llimily 
of  the  Cyprinodontida5,  for  two  of  which  he  proposed  the 
names,  Lithichthys  ptisillti^  and  Ct/prinoJon  leuaius^  These 
make  the  first  appearance  in  America,  of  genera  known  to  be 
fossil  in  the  rocks  of  Mount  Lebanon,  (^See  Proceedings  below.) 

Dr,  Ilavden  described  the  lari'o  collections  which  he  made 
in  that  region,  and  deposited  at  Wi^hington.  The  shales  are 
charged  with  bituminous  matter,  and  exhibit  multitudes  of 
small  fish,  insects,  freshwater-plant  stems,  nuts,  and  among 
other  things,  a  true  feather,  as  determined  by  Mr.  Marsh,  of 
Kew  Haven;  probably  not  a  bird^s  feather,  but  belonging  to 
sonie  form  of  Aix^hieopleryx, 

A  discussion  took  place  respecting  the  law  of  storms  as  set 
forth  in  a  recent  memoir  by  M,  Pre;stel. 

Ponding  nominations  Xos,  G49  to  0o6,  and  new  nominations 
Nos,  657,  058,  were  read. 

And  the  Society  was  adjourned. 
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GRAMMAR  OF  THE  CHOCTAW  LANGUAGE. 

Preparbd  by  thb  Reyerend  Cyrus  Byington,  and  Edited  by 

Dr.  Brinton. 

Bead  before  the  American  Philoeophical  Society^  Feb.  4,  1870. 

INTRODUCTION. 


The  Choctaw,  or  properly  Chahta  nation,  numbers  at  present  about 
17,000  souls,  4,500  of  whom  are  Chickasaws.  When  first  known  to 
Europeans  these  allied  peoples  occupied  the  territory  on  the  left  bank 
of  the  Mississippi,  almost  from  the  Ohio  river  to  the  Gulf.  They  be- 
long to  the  great  Chahta-Mtjskokee  family,  which,  in  early  days, 
controlled  the  whole  country  from  the  Mississippi  to  the  Atlantic, 
and  from  the  Gulf  shore  to  the  Apalachians. 

The  Choctaws  have  always  been  quick  to  adopt  the  instruction  of 
their  civilized  neighbors,  and  at  present  have  about  seventy  scliools 
with  nearly  two  thousand  pupils  on  their  reservation.*  During  the 
French  occupation  of  Louisiana,  in  the  early  part  of  the  last  century, 
efforts  were  made  by  the  Roman  Catholic  missionaries  to  convert 
them,  but  without  success.*  In  1818,  Protestant  missionaries  were 
sent  among  them,  who  effected  a  permanent  impression  upon  them, 
and  were  mainly  instrumental  in  bringing  about  their  present  highly 
creditable  condition.  Their  evil  habits  were  reformed,  they  were 
instructed  in  agriculture,  and  their  language  was  reduced  to  writing. 
In  the  latter,  the  alphabet  suggested  by  the  Hon.  John  Pickering,  in 
his  essay  "On  a  uniform  orthography  of  the  languages  of  the  Indians 
of  North  America,"  was  employed.  The  first  book  printed  was  a 
spelling  book,  by  tlie  American  Tract  Society,  in  1825.  Since  that 
time,  besides  a  large  number  of  tracts,  almanacs,  hymn  books,  and 
educational  works,  the  whole  of  the  New  Testament  and  most  of  the 
Old  Testament  have  been  printed  in  the  language,  by  the  American 
Bible  Society,  New  York  city,  after  faithful  translations  by  the  Rev. 
Cyrus  Byington  and  the  Rev.  A.  Wright,  assisted  by  educated  natives. ^ 
These  can  readily  be  obtained,  and  will  be  found  of  great  service  in 
elucidating  the  grammatical  structure  of  the  language,  as  it  is  for 
the  first  time  explained  in  the  present  work  by  the  hands  of  the  Rev. 
CYRtrs  Byington. 

This  eminent  scholar  and  missionary,  whose  name  is  inseparably 
connected  with  the  later  history  of  the  Choctaw  nation,  was  born  at 
Stockbridge,  Berkshire  county,  Massachusetts,  March  11,  1793.    He 

i  Report  of  the  CominisBloncr  of  Indian  AflTalrs,  for  1869,  p.  37. 

sShea,  History  of  Catholic  Missions  in  the  United  States,  p.  441. 

S  In  comparing  the  translation  of  the  Four  Gospels,  second  edition,  1845  (Boston,  printed  for  the 
A.  B.  G.  F.  M.),  with  the  second  edition  of  the  New  Testament  by  the  American  Bible  Society  (New 
York,  1854),  I  find  a  number  of  slight  differences,  especially  In  the  use  of  the  neutral  vowel  v. 
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WHS  one  of  nine  children,  and  his  iiarents  weiv  in  humble  circum- 
Htances,  but  iuduHtrioii8  and  res}>e(*ted.  His  father  was  at  one  time 
a  t4inner,  and  subsequently  a  small  farmer.  Necessarily,  therefore, 
his  early  education  wjw  limited. 

When  a  well  jfnnvn  lad  he  was  taken  into  the  family  of  Mr,  Joseph 
WiMHlbridjfe,  of  his  native  town,  from  whom  he  received  some  instruc- 
tion in  J^tin  and  (vnH'k,  and  with  whom  he  afterwanl  read  law.  In 
1814  he  wjis  admitted  to  the  bar,  and  practicwl  a  few  years  with  sue- 
ce«s  in  St4K*kbridKe  and  Sheftleld,  Miiss, 

His  fiither  though  a  monil  was  not  a  religious  man,  and  it  seems  to 
have  lieen  only  after  he  reai»heil  manho<xl  that  Mr.  Byingtou  became, 
as  he  expressetl  it,  **a  subject  of  divine  gi-ace."'  He  then  resolveti  to 
forsake  the  bar  and  devote  himself  to  missionary  life.  With  this 
object  in  view  he  entereil  the  theological  schiH>l  at  Andover,  Mass,, 
where  he  studieil  Hebi^ew  and  tluH>logy,  and  was  licenstnl  to  pit»ach, 
Sep^mber,  1810.  At  this  time  he  ho|HHl  to  go  to  the  Armenians  in 
Turkey.  But  Providence  had  prei>ared  for  him  another  tuid  an  even 
more  laborious  field. 

For  alH>ut  a  year  he  preac*hed  in  various  churches  in  Masstu^husetts^ 
awaiting  some  opiH>rtunity  for  missionary  labor.  Toward  the  close 
of  the  summer  of  1810,  a  comjiany  of  twenty  or  twenty-five  i>ersons 
left  Hmu})shire  county,  Mtiss.,  under  the  direction  of  the  American 
Boi\rtl  of  Missions,  to  go  by  hmd  to  the  Choctaw  nation,  then  resident 
in  Mississippi.  They  imssed  thnnigh  Stockbridge,  in  September,  and 
were  pnn'ideil  with  a  letterfnnn  the  Botuxl,  disking  Mr.  Byington  to 
take  charge  of  them,  imd  pilot  them  to  their  destination.  He  was 
ready  at  a  few  houre'  notice. 

The  iH>m))iUiy  jounieyeil  by  land  to  Pittsburgh,  where  they  procureil 
flat  Utats,  iu)d  fii>iited  down  the  Ohio  luul  Mississippi  to  a  ix>iut  near 
the  mouth  of  the  Yalobusha  river,  whence  a  huid  journey  of  two  huu- 
dretl  ittile«  brought  them  to  their  destination. 

Thus  ciniuuenced  Mr,  Byington 's  missionary  life  among  the  Choc- 
taws,  It  continued  for  nearly  fifty  yeai^,  and  i-esulttnl,  with  the 
blessing  of  Ihxjvidence  mnl  the  assistance  of  some  devoteil  ctvwork- 
ers  in  the  Nation,  esiHH'ially  the  liev.  A.  Wright  and  the  Rev.  Cy- 
rus Kingsbury,  in  rtnleeming  the  natJon  from  drunkenness,  ignor-  . 
tuice  aiul  inuuonility,  to  sobriety,  giHillniiSs,  and  civilization,  Thei^ 
ai"e  no  lives  which  in  the  eyes  of  the  philanthn)pist  ai^  moi^  worthy  of 
admiration,  or  more  deserving  of  record  than  thivse  of  such  men,  who 
not  only  rescue  thoustuuls  of  individuals  fixmi  spiritual  ami  physiciU 
degnulation,  but  preserve  with  enlighteneil  care  the  only  memorials 
of  whole  nations. 

For  thnnighout  his  missionary  life  Mr.  B>ington  appreciateil  the 
value  which  a  knowleilgt*  of  the  language  ami  traditions  of  the  Choc- 
taws  would  have  to  scholars.    From  his  arrival  among  them,  there- 
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fore,  he  devoted  assiduous  labor  to  their  language  with  a  view  to  com- 
prehend its  extremely  difficult  construction,  and  to  render  it  availa- 
ble for  the  missionary  and  philological  student.  The  first  diaft  of 
his  Grammar  was  completed  in  1834.  It  was  written  and  re-written, 
until  at  the  time  of  his  death,  which  occurred  at  Belpr6,  Ohio, 
December  31st,  1868,  he  was  at  work  upon  the  seventh  revisaL  This 
had  proceeded  as  far  as  the  close  of  Part  I.  This  much,  therefore,  of 
the  Grammar  is  almost  precisely  as  the  author  left  it. 

Part  II.  commencing  with  the  Article-Pronouns,  I  have  arranged 
from  the  manuscripts  of  the  fifth  and  sixth  revisals,  deposited  in  the 
library  of  the  American  Philosophical  Society  at  Philadelphia,  by  the 
family  of  the  author. 

In  undertaking  this  task  I  have  throughout  adhered  closely  to  the 
language  and  arrangement  of  the  original,  even  where  a  different 
nomenclature  and  an  altered  arrangement  suggested  themselves,  as  in 
better  accordance  with  modern  philological  views.  It  is,  I  think, 
more  proper  to  maintain  strict  fidelity  to  the  forms  chosen  by  so 
thorough  a  Choctaw  scholar  as  the  Bev.  Mr.  Byington,  in  the  expla- 
nation of  so  difiicult  a  tongue,  than  to  run  any  risk  of  misrepresent- 
ing his  views  by  adopting  a  more  modern  phraseology. 

Mr.  Byington 's  own  views  of  what  he  had  accomplished  deserve 
recording.  In  his  diary  under  date  March  11,  1864  (his  birthday),  he 
writes : 

*'The  last  year  I  revised  the  Choctaw  Grammar,  going  over  the 
ground  twice.  The  last  effort  I  hope  is  my  best,  and  will  be  of  use  to 
learners  of  Choctaw,  and  to  Choctaw  scholar^  in  schools,  but  it  needs 
further  revision,  and  then  to  be  well  transcribed.  I  commit  these 
efforts  in  my  old  age  to  the  Lord.  I  have  enjoyed  these  labours  very 
much.  The  pleasure  of  happily  resolving  difficulties  in  these  studies, 
and  of  success  in  the  work,  is  gratifying,  and  reviving  to  the  mind." 

In  1867  he  wrote  : 

"This  work  can  be  much  improved  hereafter  by  other  hands.  It 
may  be  compared  to  the  first  survey  and  making  of  a  road  in  a  new 
country." 

In  spite  of  these  deficiencies,  of  which  no  doubt  the  author  was 
more  distinctly  aware  than  any  one  else,  his  Grammar  remains  one  of 
the  most  valuable,  original,  and  instructive  of  any  ever  written  of  an 
American  language.  It  is  the  result  of  nigh  half  a  century  of  con- 
centrated study,  and  we  may  well  doubt  if  ever  again  a  person  will 
be  found  who  will  combine  the  time,  the  opportunities,  and  the 
ability  to  make  an  equal  analysis  of  the  language. 

Mr.  Byington  also  prepared  a  Choctaw  dictionary,  containing  about 
15,000  words,  which  remains  in  manuscript,  in  the  possession  of  his 
family. 
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In  oomiQendng  tlie  study  of  Choctaw,  those  accustomed  only  to  Kngliiih 
Mid  oognate  languages  wiU  discover  many  peculiarities.  Some  of  them 
ai'e  a«  follows : 

1.  The  want  of  the  verb  **to  be"  as  a  declinable  word. 

9,  The  want  of  personal  pnMKMins  in  the  third  persons,  slngnlar  and 
phiral, 

S.  The  want  of  a  phiral  form  in  many  nouns,  rerbs  and  a^jectiYes. 
4«  The  irreignhir  manner  in  whidi  the  plural  is  made. 
5«  The  want  of  a  passive  vcaoe  in  some  verbs,  and  its  irregular  forma- 
tion« 
4I«  The  ordw  of  words  in  a  daose  or  sentence. 
?<.  The  ut$e  of  pie-poedUve  particles,  or  prefixes. 
R.  Tho  iis«»  of  pc«4<^)osilive  paitirles*  or  suffixes. 
9^  Tt»  xe»  of  fitigmentaij  pronomi^  simple  and  compound. 

10.  Therepc'liUoiiof  pronounsw 

tK  The  muu^ron»  giviond-fonifes  of  %h»  verbs*  arising  from  internal 
cha^s!e«  in  the  pnnuunr  v^^^* 

)^,  Th^  neg^ivt^  ftvmE^  of  verbsu  aii^^tives*  and  ingmentazy  pnmoiiiis. 

1^  The  cansftlive  fonus  «if  verb^ 

14,  Tlie  inlcxnttl  change  in  the  cattsative  fonnsw 

tV  The  «nUVvmit>  v^fgrunmaticsil  fonns  and  ^trttdore. 

Iijl  The  e:2^ienl  K>  whk^  the  lou^  ftspuate  h  sn|:{>£ie«  the  want  of  the 
vwb  of  ie^xi^i»i>Ja«i^ 

n.  The  diAkculiitw.  in  testftvin^  amd  tganftfetti«g  the 
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■jt  *^c  jJly  jt  hc^md^  Jei-  bt  ^ichm:. 

Vx 

X  >i)i>i!V  u<»>  4.  3X^  xuia«.  ^  q:  ax  ^ftui^ 

B^>> 

W 

Cli  ./Ii 

•;Ut? 

b^e 

:i.  \tAi'^.  Jtii  in  :muiji«  <yr  ^  in  ditffv. 

tf  C 

tii 

UUt 

he 

hU.  liJL 

ti»\ 

1 
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I  i  e  as  i  in  marine,  and  short  as  i  in  pin. 

Kk  ke 

L 1  le 

Mm  me 

N  n  ne 

O  o  o  as  in  note. 

P  p  pe 

8  s  se 

8h  sh  she 

U  a  oo  as  in  took,  or  u  as  in  full. 

W  w  we 

Y  y  ye. 

NctscUs:  SI,  Q,  u,  i. 

2.   REiMARKS  OK  THE  ALPHABET. 

The  vowel  v  has  heretofore  been  called  il  short.  But  the  Choctaws 
give  it  the  sound  of  &  short,  and  when  lengthened  it  passes  into  a  long  ; 
as,  vbi,  to  kill ;  abi,  to  kill. 

HI,  hi,  is  an  aspirated  1,  when  at  the  beginning  of  a  syllable ;  when  it 
closes  a  syllable,  it  is  Ih  ;  as,  hlibata,  a  buckskin  thong ;  tulhko,  buck- 
skin leather. 

H,  h,  has  two  sounds,  one  a  smooth  aspirate,  as  in  hina^  a  road ;  the 
other  rough,  as  in  tahli,  to  finish. 

E,  k,  has  two. sounds,  one  sharp,  as  in  oka,  water ;  the  other  rough,  as 
in  the  article-pronoun  okvt,  oke.  In  order  to  express  the  sound  fully,  the 
latter  might  be  spelled  okhvt,  okhe. 

The  vowels  have  the  continental  sounds. 

The  diphthongs  are:  ai,  pronounced  as  i  in  pine;  and  au,  as  ow  in  now. 

8.   THE  NASALS. 

These  are  not  represented  by  independent  letters,  but  by  a  Hne  drawn 
under  the  vowels,  thus :  ^  U  Qt  ^t  pronounced  ang,  ing,  ong,  ung,  with 
slight  variations  depending  upon  the  next  succeeding  consonant. 

V  nas^zed,  passes  into  §^. 

e        **  *'        "    i. 

ai       *'  "        "    §y,  as  fal^iya,  to  be  long,  falaya,  being  long. 

au      **  *'        '*    aw,  as  laua,  to  be  many,  lawa,  being  many. 

The  nasal  sounds  increase  the  distinctive  power  of  the  words  in  which 
they  occur.  For  instance,  the  article-pronouns  a  definite  and  o  distinc- 
tive are  made  more  definite  and  distinctive  by  the  nasal  mark.  This  is 
also  true  of  adverbs  of  afiirmation  and  negation  ;  verbs  and  adverbs  take 
the  nasals  as  intensives ;  a,  yes  it  is ;  h^  no  it  is  not ;  keyu,  no  it  is  not ; 
chito,  large  ;  chito,  being  large,  the  large  one.  The  nasal  sound  implies 
emphasis,  and  distinctiveness  by  comparison. 

4.    SOUNDS  WANTING. 

The  consonants  c,  d,  g,  j,  q,  r,  v,  x,  and  z,  are  absent  in  Choctaw. 
Double  consonants,  such  as  br,  dr,  tl,  bt,  nt,  st,  are  of  difficult  articula- 
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In  oonunencitt^  tlie  study  of  Choctaw,  those  accustomed  only  to  £nglish 
and  oognate  languages  will  discover  many  peculiarities.  Borne  of  them 
are  as  follows: 

I.  The  want  of  the  verb  '*  to  be*'  as  a  declinable  word. 

3.  Tlie  want  of  personal  pronouns  in  the  third  persons,  singular  and 
plural. 

8.  The  want  of  a  plnral  form  in  many  nouns,  verbs  and  ac^ectives. 

4.  Tlie  irregular  manner  In  whidi  the  plural  is  made. 

5.  The  want  of  a  passive  voice  in  some  verbs,  and  its  iiTOgular  forma- 
tion. 

6.  Tlie  order  of  words  in  a  clause  or  sentence. 

7.  The  use  of  pre-positlve  particles,  or  prefixes. 

8.  The  use  of  po8t-|>08itive  particles,  or  suffixes. 

9.  The  use  of  fhigmentary  pronouns,  simple  and  oompoimd. 

10.  The  repetition  of  pronouns. 

II.  The  numerous  ground*fomis  of  tlie  verbs,  arising  fVom  internal 
changes  in  the  primary  root. 

13.  The  negative  forms  of  verbs,  acyectives,  and  iVagmentary  pronouns. 

13.  The  causative  forms  of  verbs. 

14.  The  internal  changes  in  the  causative  forms. 

15.  The  uniformity  of  grammatical  forms  and  strncture. 

16.  Tlie  extent  to  whicli  the  rough  aspirate  h  supplies  the  want  of  the 
verb  of  existence. 

17.  The  difficulties  in  resolving  and  translating  the  article-pronouns. 

PART  FIRST. 
OKTIIOaRAPIIY. 

1.   TIIB  ALPHAUKT. 

Consonants,  vowels,  diphthongs,  nasals,  and  aspirates  are  used. 
LMUtm.  yam^9  and  raltiei. 


A  a 

a  or  ah,  a  broad,  as  in  father. 

Vv 

&  short,  as  a  m  vial,  or  u  in  sun. 

Bb 

bo 

Ch  eh 

oho 

Eo 

a  long,  as  in  made,  or  e  in  there. 

Pf 

fe 

Hh 

he 

III  hi 

hlc 

1»70.]  ^^^  [Brliiton. 

I  i  e  as  i  in  marine,  and  short  as  i  in  pin. 

Kk  ke 

L 1  le 

Mm  me 

N  n  ne 

O  o  o  as  in  note. 

P  p  pe 

8  s  se 

Sh  sh  she 

U  n  oo  as  in  took)  or  u  as  in  full* 

W  w  we 

Y  y  ye. 

NcMcUs:  a?  Qf  U>  i* 

2.   REiMARKS  ON  THE  ALPHABET. 

The  vowel  v  lias  lieretolore  been  called  il  short.  But  the  Choctaws 
give  it  the  sound  of  &  short,  and  when  lengthened  it  passes  into  a  long  ; 
as,  vbi,  to  kill ;  abi,  to  kill. 

HI,  hi,  is  an  aspirated  1,  when  at  the  beginning  of  a  syllable ;  when  it 
closes  a  syllable,  it  is  Ih  ;  as,  hlibata,  a  buckskin  thong ;  tulhko,  buck- 
skin leather. 

H,  h,  has  two  sounds,  one  a  smooth  aspirate,  as  in  hina^  a  road ;  the 
other  rough,  as  in  tahli,  to  finish. 

E,  k,  has  two. sounds,  one  sharp,  as  in  oka,  water ;  the  other  rough,  as 
in  the  article-pronoun  okvt,  oke.  In  order  to  express  the  sound  fully,  the 
latter  might  be  spelled  okhvt,  okhe. 

The  vowels  have  the  continental  sounds. 

The  diphthongs  are:  ai,  pronounced  as  i  in  pine;  and  au,  as  ow  in  now. 

8.    THE  NASALS. 

These  are  not  represented  by  independent  letters,  but  by  a  line  drawn 
under  the  vowels,  thus :  §,  i,  Q,  u,  pronounced  ang,  ing,  ong,  ung,  with 
slight  variations  depending  upon  the  next  succeeding  consonant. 

V  nas^zed,  passes  into  ^, 

e        **  *'        "    i. 

ai       *'  **        **    (^y,  as  fal(^ya,  to  be  long,  falaya,  being  long. 

au      **  *'        '*    aw,  as  laua,  to  be  many,  lawa,  being  many. 

Tlie  nasal  sounds  increase  the  distinctive  power  of  the  words  in  which 
they  occur.  For  instance,  the  article-pronouns  a  definite  and  o  distinc- 
tive are  made  more  definite  and  distinctive  by  the  nasal  mark.  This  is 
also  true  of  adverbs  of  affirmation  and  negation  ;  verbs  and  adverbs  take 
the  nasals  as  intensives ;  a,  yes  it  is ;  h§,  no  it  is  not ;  keyu,  no  it  is  not ; 
chito,  large  ;  chito,  being  large,  the  large  one.  The  nasal  sound  implies 
emphasis,  and  distinctiveness  by  comparison. 

4.    SOUNDS  WANTING. 

The  consonants  c,  d,  g,  j,  q,  r,  v,  x,  and  z,  are  absent  in  Choctaw. 
Double  consonants,  such  as  br,  dr,  tl,  bt,  nt,  st,  are  of  difficult  articula- 
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tion  to  the  natives*  Wheu  such  sounds  occur  iu  pro|)er  names,  as  in  the 
Bible,  they  substitute  others,  as  follows :  for  c  soft  they  use  ^  as  Cyrus, 
Sailas;  for  c  hard,  k,  as  Canaan,  Kenan;  for  di  hard,  k,  as  Enoch,  Enak; 
for  d,  I,  as  David,  Lewi ;  or  else  t,  as  Daniel,  Taniel  or  Tanili  ;  for  g  soft 
and  for  j,  di,  as  Gentile,  Chentail.  Jew,  Chu ;  for  g,  ko  or  ku,  as  queen, 
kuw^in,  or  kowin ;  for  r,  U  as  I^chel,  Lechel,  but  at  the  end  of  a  syllable 
it  is  dropi^ed,  as  Peter,  Peta  ;  for  v,  f  or  w,  as  Levi,  Lefai,  David,  Lewi  ; 
for  X,  ks,  as  Exodus,  Eksotus ;  for  z,  s,  as  Zaccheus  Sakevs.  When 
two  consonants  come  to^^ther,  a  sliort  vowel  is  sometimes  inserted,  or 
one  is  prefixed :  as,  wheat,  wohet ;  Andrew,  Autilu  ;  bridle,  bilitel ; 
Stephen,  Istifln ;  Reid,  Olit. 

5.   COKTRACTION8. 

Contractions  by  the  elision  of  vowels  or  consonants  are  frequent  in  both 
simple  and  compound  words  and  phrases.    A  few  examples  are  given : 
chuka  ny  ont  antah,  for  onvt  antiUi,  he  goes  to  and  stays  at  the  house, 
anont  ^ya,  for  anolit  $yali,  he  gix^s  along  and  tells  it. 
bot  vbi,  for  bolit  vbih,  he  beat^i  and  kills, 
chukachvfa,  for  chuka  achvfa,  a  family, 
chukfuslie,  for  chukti  ushi,  a  lamb, 
issakshup,  for  issi  haksliup,  a  deer  skin, 
aiaknip,  for  sa  haknip,  my  body. 

6.    CON'SOXANT  CHAKGES. 

The  following  change  of  the  consonants  may  take  place  :  eh  may  change 
to  sh :  ochiah,  she  draws  water ;  oshtiali,  she  goes  to  draw  water  ;  tanchi, 
com,  taslilslii,  corn-fodder.  Sh  may  change  to  t,  as  in  the  article-pro- 
noun osh,  ot  K  and  t,  and  1  and  m,  are  interchangeable  in  a  few  words: 
as  ikhana  to  ithana,  to  know ;  oktvni  to  ottvni,  to  appear ;  omba  to  oma, 
to  rain  ;  yukim  changes  to  yuppa,  to  be  pleased. 

7.  VOWEL  CHANGES. 

&  shortened  becomes  ▼,  as  chumpa,  to  buy,  chumpvt  iali,  he  goes  to 
buy. 

e  sliortened  becomes  i,  as  emah,  iniah,  he  gives. 

d  shortened  becomes  u,  as  tok,  tuk,  it  was,  hommah  it  is  red,  hummah 
it  is  reddish. 

V  lengthened  becomes  a. 

I  lengtliened  becomes  e«  as  pisali,  pesah,  he  sees. 

ii  lengthened  becomes  o. 

o  in  holissoh  becomes  i  in  hollisichili,  he  writes. 

a  in  momah  becomes  i  in  mominchih. 

8.  NASAL  CUAKGES. 

Exact  rules  for  these  changes  are  not  easily  given.  Tlie  nasals  a,  i,  o* 
u,  stand  before  the  consonants  f,  h,  hi,  k,  n,  s,  sli,  w,  and  y ;  as  i  full,  his 
switch  ;  i  hollisso,  his  Ixxik  ;  i  kaua,  his  friend  ;  i  wak,  his  cow  ;  \  yuka, 
his  prisoner.  The  ntisal  marks  are  changed  to  the  letter  m  before  the 
diphthongs,  the  vowels,  and  the  consonants  b,  m,  and  p;  and  to  tlie  letter 
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n  before  ch,  lli,  1,  and  t ;  but  to  these  rules  there  are  exceptions ;  as,  imi 
shilombish,  his  spirit ;  i  ponaklo,  to  inquire  of  him ;  nan  anoli,  an  in- 
former ;  nan  illi,  deatli.  The  position  of  the  organs  of  speech  preparatory 
to  the  utterance  of  the  succeeding  letter  causes  a  change  in  the  nasal 
sound  ;  as,  i  wak,  his  cow  ;  im  issuba,  his  horse  ;  in  chuka,  his  house. 

9.    DOUBLED  CONSONANTS.  ^ 

Consonants  are  doubled  in  the  intensive  form  of  verbs  and  adjectives  ; 
as, 

alota,  to  be  full.  vUota,  to  be  quite  full, 

anoa,  to  be  reported.  vnnoa,  to  be  commonly  reported, 

anumpa,  to  be  spoken.  vnnumpa,  to  be  much  spoken, 

himak,  now.  himmak,  hereafter,  after  all. 

pila,  thither.  pilla,  away  there, 

kvnia,  gone.  kvnnia,  really  gone. 

When  the  consonant  y  is  d  >ubled,  the  first  one  is  transformed  into  i ; 
as, 
hoyo,  to  look  for.  hoiya,  to  look  for  earnestly, 

ayukpa,  to  be  glad  of.  aiyukpa,  to  be  very  glad  of. 

ayohmi,  to  do  so  there.  aiyohmi,  to  do  so  really. 

10.    SYLLABIFICATION. 

Syllables  usually  terminate  in  a  vowel  sound,  but  may  end  with  a  con- 
sonant. When  two  simple  consonants  occiu*  in  the  same  word,  the  first 
ends  one  syllable  and  the  second  commences  1;^e  succeeding  one ;  as, 
bvnna,  to  want ;  tohbi,  to  be  white.  The  double  consonants  ch,  sh,  hi, 
and  ih,  are  inseparable.  The  long  vowels  have  their  full  sound  in  all  ac- 
cented syllables,  except  the  vowel  i,  which  is  occasionally  short,  as  in  sipsi, 
a  poplar,  ilh,  to  die.  In  words  of  two  or  more  syllables  the  accented  syl- 
lable takes  a  consonant,  which  is  heard  in  both  syllables;  as,  hina,  a  word, 
pronounced  hinna.  In  some  words  the  consonant  is  doubled ;  as,  illi,  to 
die  ;  putta,  all.  In  a  few  instances  the  mark  '  has  been  used  to  indicate 
emphasis  and  the  imperative  mood;  as,  Luke  X.  37,  i  nukh^klo  tok  a',  he 
that  showed  mercy  on  him. 

11.    ACCENT. 

In  woi-ds  of  two  or  more  syllables  the  penult  is  accented ;  as,  kan'chi, 
to  sell ;  ano'li,  to  relate.  In  words  of  four  or  more  syllables  there  is  a 
secondary  accent  on  the  second  syllable  before  the  penult ;  as,  po'hlomo'li, 
to  double  them  up  ;  anum'pohon'li,  to  keep  talking.  There  is  another 
accent  which  falls  on  the  final  syllable  of  such  words  as  in  English  are 
followed  by  marks  of  punctuation,  from  the  comma  to  the  period.  It  is 
called  the  pause  accent.  Consonants  take  the  accent  merely,  while  final 
vowels  take  the  rough  aspirate  h  suffixed. 

12.    DIVISION  OP  WORDS. 

All  simple  words  are  written  separately.  There  are,  however,  words 
compounded  with  prefixes,  suffixes,  and  inseparable  pronouns,  which  are 
written  as  one.  But  to  avoid  confusion,  whenever  it  is  possible,  the  ele- 
ments of  each  clause  are  written  and  printed  separately. 
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13.   ABRAKOBMRXT  OF   WORDS  IK   A  8ENTKKCiS. 

1.  The  connective. 

2.  The  subject  and  its  modifications. 
8.  The  object  and  its  modifications. 

4.  The  verb  or  predicate,  with  its  modifications. 

5.  Time  when  comes  both  before  and  after  the  subject. 

Time  how  lon£^  is  similarly  placed,  and  also  at  the  close  of  the  sen- 
tence ;  Luke  I.  24 ;  IV.  35. 

6.  Instrument  and  means,  with  modifications,  precede  the  verb. 

7.  A<Uectives  follow  nouns. 

8.  Adverbs  follow  verbs,  a4jectives,  and  adverbs. 

9.  Infinitives  precede  the  word  on  which  they  depend. 

10.  The  place  where,  comes  next  after  the  time  when. 

11.  The  imperati^*e  follows  the  noun  which  is  its  object ;  Luke  I.  3,  9. 

12.  The  predicate  is  often  at  or  near  tlie  close  of  the  sentence.     See 
Mat  V.  1—13  verses. 

PART  SECOND. 

GRAMMATICAL  FORMS  AND  INFLECTIONS. 

PARTS  OP  SPEECH. 

There  are  in  Choctaw  nine  sorts  of  words,  or  parts  of  speech,  namely : 
1.  Artidle-pronouns,  or  post-positive  particles, 
a.  Pronouns,  or  substitutes. 
8.  Verbs. 

4.  Prepositions,  or  pre-positive  particles. 

5.  Nouns,  or  names. 

6.  Adjectives,  or  attributes. 

7.  Adverbs,  or  modifiers, 

8.  Conjunctions,  or  connectives. 

9.  Interjections*  or  exclamations. 


CHAPTER  L 

THE  ARTICLE-PRONOUNS. 

§  1.  This  is  the  most  difficult  part  of  Choctaw  Grammar.  The  want  of 
separate  words  corresix>nding  to  the  English  articles,  of  the  perstuuil  pro- 
nouns in  the  third  persons  singular  and  plural,  the  relative  pronouns 
single  and  double^  and  the  copulas,  is  much  felt  by  Americans  in  studying 
this  language.  The  article-pronouns  are  used  to  supply  tliese  wants  in  a 
great  variety  of  ways.  They  do  not  always  admit  of  a  translation.  They 
often  merely  indicate  the  case  of  a  word  or  clause.  An  accurate  and  full 
explanation  of  them  is  not  attempted.  Only  a  few  leading  i^marks  and 
rules  are  presented. 

§  3.  The  use  of  the  article-pronouns  is  for  definite  and  distinctive  speci- 
fication, limitation,  emphasis,  and  prominence,  and  to  show  the  connection 
and  relation  which  one  word,  paragraph,  or  clautae  beat's  to  another. 
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§  8.  They  are  placed  after  nouns  and  pronouns  with  their  attributes, 
after  yerbs,  adverbs,  and  their  attributes,  after  prepositions  and  cox\junc- 
tions.  They  are  definite,  distinctiTe,  and  contradistinctive,  subjective, 
objective,  and  copulative.  A  part  of  speech  can  take  more  than  one  at 
a  time. 

g  4.  They  may  be  translated  by  (1)  the  articles  a,  an,  the,  (2)  the  ac(jec- 
tive  pronouns  one,  ones,  some,  (8)  the  personal  pronouns  he,  she,  it,  they, 
in  the  nominative  case,  and  him,  her,  it,  them,  in  the  oblique  case,  (4)  the 
relatives  who,  which,  what,  that,  in  the  nominative  case,  and  whom,  which, 
what,  that  in  the  oblique  case,  (5)  by  the  double  relatives  he  who,  she 
who,  that  which,  and  they  who,  (6)  and  by  the  one  who,  the  ones  who, 
and  the  ones  whom.     Often  they  are  not  to  be  translated  in  English. 

§  5.  The  primary  or  ground  forms  of  the  article-pronouns  are  a  definite, 
and  o  distinctive.  They  are  used  (1)  as  articles,  (2)  as  personal  pronouns 
in  the  third  persons  singular  and  plural,  (8)  as  relative  pronouns,  single 
and  double,  in  both  numbers,  (4)  as  adjective  pronouns,  (5)  as  copulas. 

§  6.  a  is  definite,  and  when  used  as  an  article  is  much  like  the  English 
article  the,  though  it  is  also  translated  by  a,  or  an.  o  is  distinctive,  and 
corresponds  to  the  indefinite  a  or  an  in  English,  or  to  the  ac(jective  pro- 
nouns one,  ones,  some,  a  implies  ceHain  knowledge,  while  o  ignores 
other  objects  and  does  not  make  certain  the  objects  it  specifies  otherwise 
than  that  they  belong  to  one  species  or  kind,  o  is  emphatic.  Both  are 
used  for  specification,  emphasis,  and  case.* 

§  7.  In  the  oblique  case  nouns  are  sometimes  found  without  either  of 
them.  And  when  they  are  used,  they  may  be  rendered  by  either  of  the 
articles,  or  as  mentioned  above. 

§  8.  The  article-pronouns  have  (1)  variations,  and  (2)  modifications. 

§  0.   a   DEFINITE. 

a  may  be  varied  by  becoming  v,  e,  or  i. 

It  is  modified  by  suffixing  various  letters,  which  alter  its  signification, 
thus : 


1  D^ntfa  and  Diatinctive.  —  These  two  forms  of  speech  run  through  the  whole  l&nguage,  and 
modify  not  only  artlclA-pronouns,  nouns,  verbs,  and  coujunctlons,  but  even  clauses  and  sentences. 
Mr.  Byington  e.xplalns  the  double  plural  of  the  personal  pronoun  of  the  first  person,  common  to 
nearly  all  American  languages,  and  generally  known  as  the  exclusive  plural  (excluding  the  second 
person)  and  Inclusive  plural  (Including  the  second  person,  with  or  without  the  third  person),  the 
fbrmer  as  definite,  the  latter  as  distinctive.  These  plurals,  he  says,  "correspond  to  r  definite  and 
o  distinctive;"  and  of  the  separable  personal  pronouns,  vno  andsla,  he  says,  "the  dilftrencebe 
tween  them  is  similar  to  that  between  a  and  o."  The  distinctive  expresses  In  its  broadest  sense 
the  signification  of  the  word  or  clause,  but  lends  an  emphasis  which  divUnguiahM  it  ttom  any  word 
or  clause  of  allied  purport;  the  definite  d^ne$  or  limits  the  signification  to  some  specific,  known 
word,  individual,  or  act.  Vno,  I,  distinctive,  begins  a  sentence,  the  speaker  being  as  yet  vague ; 
but  as  soon  as  the  speaker  is  defined  by  a  verb,  adjective,  or  other  qualifying  word,  the  pronoun 
changes  to  sta,  I,  definite.  Vhll,  definite,  edge,  limit,  to  be  the  edge  or  limit  of  anything,  to  bound 
it;  this  signification  is  extended  In  the  distinctive  form  ahli,  to  be  the  whole  of  anything,  hence 
to  be  true,  truth. 
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It  adds  t,  to  form  the  nominative  case,  at,  yt,  et,  it; 
a  naaal  sound,  to  fonn  the  oblique  case,  ^  i; 
h,  to  form  an  affirmative  (predicate  definite),  ah,  it  ia  the; 
h,  and  varies  to  e,  to  form  an  affirmative  (predicate  absolute), 

eh,  it  is; 
k,  to  form  a  determinate  definite,  ak,  the,  that;  and  kvt,  ket, 

kit; 
sh,  to  form  a  renewed  mention  definite,  ash,  vsh,  the  said,  the 

same; 
mo,  to  form  a  renewed  mention  distinctive,  amo,  vmo,  the  ones. 
It  prefixes  m  in  mvt,  ma,  mak,  to  express  a  simultaneous,  or  concomi- 
tant ol^ect  or  act,  the  too ;  «.  g,  Luke  XYI.  25,  Svso  ma  I  Son  I  (i.  $, 
thou,  too,  my  son). 

g  10.   O  DISTIMCTIYK. 

o  is  modified  in  a  similar  manner. 

It  adds  sh,  t,  or  oha,  to  form  the  nominative,  osh,  ot,  ocha; 
a  nasal  to  form  the  oblique  case,  (),  ona; 

h,  to  form  an  affirmative  (predicate  distinctive),  oh,  that  is  so; 
k,  to  form  a  determinate  distinctive,  ok,  that  one  is  so;    - 
sh,  to  form  a  renewed  mention  distinctive,  osh,  the  said  ones; 
mo,  to  form  a  renewed  mention  concomitant,  omo»  the  said 

ones,  too; 
kb,  to  form  an  optative,  okb,  oh,  that  it  were  so; 
km,  to  form  a  conditional,  okm,  if  it  were  so; 
keh,  to  form  an  affirmative  contradistinctive,  okeh,  it  is  so  and 
not  otherwise; 
*    t,  cha,  and  na,  to  form  connectives. 
§  11.  The  definite  and  the  distinctive  are  both  used  separately  after  one 
subject,  and  then  the  definite  follows  the  noun,  and  the  distinctive  its 
modification.    Thus  John  III.  1,  Hatak  vt  Falisi  yosh,  a  man  who  was  a 
Pharisee ;  Luke  X.  89,  itibapishi  hvt  Mell  hohchifo  hosh,  a  sister  who^e 
name  was  Mary.    The  distinctive  may  also  be  used  first,  and  the  definite 
follow  the  modification ;  Luke  XI.  27,  ikfoka  yvt  yummak  osh,  the  womb 
that. 

§12.  These  two  article-pronouns  and  their  modifications  combine  witli 
each  other  to  form  the  third  class,  the  contradistiiyctivss. 

§  18.   TRB  CONTRADIBTINCTIVBS. 

The  definite  a  in  combination  with  the  distinctive  o : 
at,  et,  vt,  take  o  to  form  a  contradistinctive  a,  to,  eto,  uto,  nom.  case. 
9  in  the  oblique  case  changes  to  an  and  takes  o»  ano,  vno. 
ak  takes  o  to  make  tlie  determinate  contradistinctive,  ako. 
mak  takes  o  to  make  a  simultaneous  or  successive  contradistinctive, 
mako. 
mvt  in  the  nominative  case  takes  o  to  form  a  contradistinctive,  mvto. 
m%  in  the  oblique  case  becomes  man,  and  takes  o»  mano. 
ak  becomes  ok  in  ak  ok,  for  intensity  of  specification, 
mak  takes  ok  in  mak  ok,  for  the  same  reason. 
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a  takes  mo  to  fonn  a  definite  and  indeclinable  renewed  mention  in 
recent  past  time,  as  Luke  XYI.  13,  achvfa  kamo,  the  one. 

The  distinctive  o  in  combination  with  the  definite  a  : 

ok  takes  vt  in  okvt,  nom.  case,  contradistinctive. 

ok  takes  a  in  oka,  oblique  case. 

ok  takes  ah  in  okah,  a  distinctive  and  definite  predicate. 

ok  takes  eh  in  okeh,  a  distinctive  and  absolute  predicate. 

ok  takes  ato,  vta,  in  okvta,  nom.  and  okanto. 

ok  takes  ano  or  vno  in  okvno,  oblique  case. 

ok  takes  ak  in  okak,  to  double  the  definitive  force  of  the  pronoun. 

ok  ak  takes  the  pronoun  o  in  okakosh,  okako,  as  a  strong  definite  and 
concessive,  Mark  XY.  31. 

o  takes  mo  ;dn  omo,  renewed  mention  in  the  remote  past  tense,  inde- 
clinable. 

§  14.  The  following  table  presents  the  values  and  significations  of  the 
article-pronouns  and  their  modifying  particles,  in  a  brief  and  compra- 
hensive  manner : 

a,  V,  e,  i,  definite,  implying  knowledge  of  the  thing,  act  or  individual 
named ;  as,  wak  a,  the  cow,  not  a  or  some  cow. 

o,  distinctive,  generic,  implying  kind  and  ignoring  other  objects,  but 
not  rendering  the  thing,  act,  or  individual  certain.  It  does  not  specify 
particular  objects,  but  merely  distinguishes  them  ;  as,  wak  o,  a  cow,  not 
ahorse. 

ch,  connective,  and. 

h,  predicative  or  affirmative,  the  sign  of  existence. 

k,  determinate  or  demonstrative,  that,  the. 

kb,  optative,  wishing  it  were  so,  oh  that ;  definite ;  the  distinctive  foim 
is  bkb. 

km,  suppositive,  conditional,  or  contingent,  if,  when,  provided ;  definite ; 
the  distinctive  form  is  okm. 

m,  successive,  simultaneous,  compellative,  when,  then,  also,  too,  oh. 

mo,  renewed  mention  distinctive,  the  same,  the  said ;  omo,  remotely 
past ;  amo,  recently  past. 

sh,  renewed  mention  definite  of  recent  past  time. 

shkeh,  definite  affirmation,  it  is. 

okeh,  distinctive  affirmation,  it  is  so  and  not  otherwise. 

t,  connective,  continuative,  definite  ;  a  copula,  and. 

y,  euphonic. 

^  Q,  i,  nasals,  objectives  and  copulas. 

In  order  that  these  modifications  may  be  more  perfectly  understood, 
some  further  explanations  of  the  most  important  of  them  are  added. 

• 

§  15.  b  predicative,  or  affirmative.  The  verb  of  existence,  to  be,  does 
not  occur  in  Choctaw,  and  this  particle  supplies  its  place.  It  is  suffixed 
to  nouns,  pronouns,  infinitives,  adjectives,  adverbs,  prepositions,  co]\junc- 
tions,  and  article-pronouns,  which  end  in  a  vowel,  to  form  a  proposition  ; 


□  accent  called  the 

.h,  it  is  a  child. 
,h,  it  is  I. 
cbih,  he  ties, 
loh,  he  is  strong. 
n^i,  it  is  veiy. 
kakah,  it  is  within, 
itih,  it  is  come, 
imah,  and  it  is. 
it  is  the. 
it  is  a,  it  is  one. 
,  it  will  be,  it  shall  be. 
ik;  ft  is  a  man. 
kvsh',  it  is  the  heart. 
',  tok',  it  was,  it  has  been, 
ige  for  person,  number,  or  gender, 
m.    In  such  expi'essions  as  kullo 
ived  froro  kulloh,  he  is  strong,  to 
ith  a  verb  and  article-pronoun,  it 
r,  instead  of  beiiig  suffixed  to  the 
achi  hokeh,  for  achih  okeh,  be 

imits  with  precision  the  word  to 
lore,  no  less,  and  no  other.  Like 
tten  as  a  prefix  of  the  following 
lak  Q  i  shahli  hokeh,  this  in  good- 
rppvt  achukmak  vt  yununak  q  j 

as  a  prefix  to  a  vowel  in  the  past 
e  forms,  where  it  has  referenoe  to 
brm  ;  as,  ik  kvllo  ke  tuk,  which 
renewed  mention  in  remote  past 
no,  for  kash,  kamo ;  and  in  some 

as  nachi  jim  Tnikvt  oi  nachi  jim 

ipellative.  This  is  a  prefix,  never 
!T  nouns  bf,  the  abo,  the  too;  and 
then  when.  Examples  :  [yi  ma, 
cle,  he  too ;  ^ki  mvno,  as  for  lay 
t  is  prefixed  to  ah ;  miko  roah,  a 
inite  expression  that  something  is 
,  or  is  now  passing;  as,  ia  lih  mak 

lute  article-pronoun  termination 

stives,  and  adverbs  in  the  present 

chia,  I,  thou,  etc. 

:nse,  I  am  going,  I  am  off. 

e  go,  let  me  off. 
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The  distinctive  form  is  seen  in  ia  li  hok  eh,  I  go  instead  of  doing  some- 
thing else  ;  ia  lish,  I  go,  and  k  that,  eh,  it  is ;  ia  la  chi  shk  eh,  go  I  will 
and  that  it  is;  ia  lashke,  indefinite  and  remote  future  for  ia  la  heshke. 

§  19.  The  oonditional  forms  km  definite,  and  okm  distinctive. 

The  definite  conditional  is  formed  from  k  determinate  and  suffix  of  a 
word,  and  m  a  successive  and  prefix  of  a,  kma.  Luke  XII.  58;  ia  lih,  I 
go;  ia  lik,  a  determinate  act;  ia  lik  ma,  when  I  go  then. 

The  distinctive  conditional  is  made  by  the  pronoun  o  before  k  in  okm; 
ia  li  hokma,  if  I  go,  suppose  I  go;  km  and  okm  take  the  definite  a  with 
its  modifications. 

§  20.  The  optative  forms  kb  definite  and  okb  distinctive.  These  par- 
ticles form  the  optative  mood,  by  prefixing  the  infinitive  of  the  verb. 

§  21.  Y  is  used  as  a  prefix  to  a  and  o.  It  is  euphonic  after  the  vowels 
a,  i,  o,  and  before  a  and  o;  vlla  yvt,  vlla  yosh,  ushi  yvt,  in  place  of  vUa  vt 
vUa  osh,  vshi  vt. 

g  22.  The  definite  article-pronoun  of  comparison  or  contrast.  This  is 
used  to  specify  objects  either  as  inferior  or  superior  to  others  when  placed 
in  contrast,  corresponding  to  the  phrases  "how  much  more,"  "how  much 
less,"  especially  with  definite  and  pointed  emphasis.  The  simple  fotm  is 
het  in  the  nominative,  and  hi  in  the  oblique  case.  But  these  are  not  in 
use.    The  compound  forms  only  are  used. 

Nom.  case,      ak  het,  mak  het,  dkak  het. 

Oblique  case,  ak  hi,  mak  hi,  okak  hi. 

Contradistinctive  form. 

Nom.  case,      ak  heto,  mak  heto,  okak  heto. 

Oblique  case,  ak  heno,  mak  heno,  okak  heno. 

Conditional  form. 

Nom.  case,  k  mak  het  Oblique  case,  k  mak  hi 

ok  mak  het  ok  mak  hi 

k  mak  heto  k  mak  heno 

ok  mak  heto.  ok  mak  heno. 

Examples  of  the  use  of  these  pronouns  where  a  contrast  is  expressed 
may  be  found  in  John  III.  20,  hokakheto.  Mat.  XXIII.  26,  yokakheto,  1 
John  V.  9,  2  Cor.  III.  8,  9,  Luke  X.  85,  John  VIII.  4. 

§  22.    GENERAL  TABLE  OF  DECLENSIONS  OF  THE  ARTICLE-PRONOUNS. 

The  definite: 

Nom.  case,    at,  vt,  et,  it. 

Oblique  case,  ^  i,  i. 
The  distinctive: 

Nom.  case,    osh,  ot,  ocha. 

Oblique  caise;  o,  o,  ona. 
The  contradistinctive: 

Nom.  case,    ato,  vto,  eto,  heto,  anto.  atoha. 

Oblique  case,  ano,  vno,  eno,  heno,  ano,  anoha. 
Or  in  one  table: 
Nom.  case,  at,  vt,  et,  it,  het;  osh,  ot,  ocha;  ato,  vto,  eto,  heto;  anto,  atoha. 
Oblique  case,  a,  a,  i,  i,  hi;  o,  q,  ona;  ano,  vno,  eno,  heno;  ano,  anoha. 
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§  3i.   TRAKfiLATIOK  OP  THE  ARTICLB-PROKOUXS  AKD  TRSXR 

XODIFICATIONfU 

H  definite*  Allien  n  immediately  foUowa  a  noun  it  may  geneiaUy 
be  translated  by  the  article,  or  else  omitted.  When  any  ^^rb  is  under- 
stood in  connection  with  a  noun,  A  sliould  be  translated  by  a  relative  furo- 
noun;  as,  Atvm  ak  osh  hatak  moma  \  Ukba  hatok,  Adam  he  was  of  ail  men 
the  ftnit  of  them  he  wa« ;  Adam  the  one  who  of  all  meji  was  the  first. 
When  a  modifying  word  or  words  follow  the  noun,  the  particle  come^  last; 
as,  miko  vt  mintih,  the  king  comes;  miko  ^  pisah,  tlie  king  he  sees  ^regem 
Tidet^;  miko  chito  vt  mintih,  the  great  king  comes;  miko  chito  ^  psah,  he 
sees  the  great  king.  The  particle  follows  pronouns  and  designates  tlieir 
cases,  vno  vt,  I;  vno  ^  me. 

§  85.  •  distinctive.  When  it  follovra  nouns  it  denotes  them  as  un- 
known; nvni  chaha  yo,  a  mouiitain;  tlie  particular  mountain  is  not  known, 
but  it  is  made  a  distinctive  object,  a  mountain  and  not  a  plain,  or  otlier 
place.  The  difierenoe  between  A  and  •  may  be  seen  in  Mat.  XVII.  1, 
and  9,  nvnih  chaha  yo,  a  mountain;  nvnih  ohaha  ya,  the  mountain.  It  has 
an  emphatic  and  prominent  meaning  in  suoh  sentences  as  Qal.  IV.  8,  Pal 
sia  hosh,  I,  Paul;  Acts  VIII.  90,  Chihovra  yosh  nan  ima  yt,  the  gilt  of 
God;  Acts  V.  4*  hatak  a,  men.  Like  «>  it  is  rendered  by  tlie  personal  pro- 
nouns in  both  cases  and  numbers,  he,  slie,  it,  they,  him,  her,  it,  them* 
and  by  the  relative  and  double  pronouns.  It  has  a  contradistincUve  sense 
in  suoh  expressions  as  Mat.  XXV.  8,  bila  yano,  as  for  Uie  oil,  in  distinction 
from  the  lamps.  It  is  used  alter  verbs,  and  witli  some  coiguncUons,  to 
render  a  distinct  reason  for  an  action;  as,  Luke  XI.  37,  ont  chukowa  oha, 
impa  chi  hosh  binili  tok,  he  came  in  and  sat  down  for  to  eat.  It  has  a 
onoessive  sense  when  combined  with  the  particles  ok  ak;  as,  yohmio 
hokak  o,  although  it  is  so. 

Sometimes  the  article-pronouns  are  used  to  translate  the  articles  a 
and  the,  and  sometimes  tliey  are  used  in  Choctaw  where  the  articles  do 
not  occur  in  English.  Some  examples  IW>m  Mark  I.  will  illustrate  tliis. 
Tl&e  l)eginning,  /vmmonak  vt;  the  gospel,  vbanumpa;  the  son  of  Jehovah, 
Chihowa  ushi;  the  way,  ataya  y§;  the  river  of  Jordan,  Chatan  okhina  yako; 
John,  Chanvt;  Jordan,  Chatan  ako;  Jesus,  Cliisvs  vt;  a  girdle,  vskofvchi 
yo;  water,  oka  yo;  the  water,  oka  y^;  a  voioe,  auumpa  hvt;  the  angels, 
enchel  vhleha  hosh;  Uie  sea,  ok  hota;  the  ship,  peni  asli;  fishers  of  men, 
hatak  hokli  yo;  the  unclean  spirit,  shilombish  okpulo  asli  osli;  tlie  unclean 
spirits,  sliilombish  okpulo  hak. 

Matth.  XV.  38:  Mihma  okla  impa  tuk  vt,  ohoyo  vUa  aieua  hokvto  dsha 
ho,  hatak  4000  ushta  tok;  And  tliey  that  did  eat  were  4000  men,  beside 
women  and  oliildren.  Here  vt  makes  those  who  ate  definite,  wliile  ho 
makes  the  women  and  children  distinctive  and  olgective. 

Acts  IX.  6.  nanta  hak  o  katiohmi  la  hi  ^?  Wliat  wilt  thou  have  me  do? 
is  definite;  but,  Acts  XXII.  10:  nanta  ko  katiohmi  la  chi  ho?  is  distinc- 
tive. 
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§  26.   TABLE  OF  TitANSLATIONS  OF  THE  ABTICLE-PRONOUNS. 

1.  Nominative  case,  as' articles; 

1.  Definite,  at  vt,  et,  it,  a,  the. 

2.  Distinctive,  osh,  ot,  ocha.  a,  an,  the  one. 

2.  Nom.  case,  as  personal  pronouns; 
1.  Definite,  at,  vt,  et,  it,  he,  she,  it,  they. 

3.  Distinctive,  osh,  ot,  ocha,  he,  she,  it,  they. 

8.  Nom.  case,  as  relative  pronouns; 
Definite,  at,  vt,  et,  it,  who,  which,  what,  that. 

4.  Nom.  case,  as  double  pronouns; 

1.  Definite,  at,  vt,  et,  it,  he  who,  she  who,  that  which,  they  who. 
3.  Distinctive,  osh,  ot,  ocha,  the  one  who,  some  who,  the  ones  who,  any 
one,  some  one,  some  who. 

5.  Renewed  mention; 

1.  Definite,  ash,  the,  the  said,  th^  aforesaid. 

2.  Distinctive,  ok,  ak,  osh,  the  one,  any  one  who. 

6.  Contradistinctive; 

1.  Distinctive,  compound,  ato,  vto,  eto,  he  as  for,  she  as  for,  it  as  for, 
they  as  for  (he  as  for  him,  etc). 

2.  Definite  compound,  okvto,  they  which,  such  as  they.     See  Luke  V II. 
35,  XII.  4. 

7.  Definite  distinctives;  , 

ak  osh,  he  the  one  who,  she  the  one  who,  it  the  one  which,  they  the 
ones  who,  they  who  and  not  others. 

8.  Distinctive  definite; 
ok  vt,  he,  she,  it,  they  particularly. 

9.  Renewed  mention  distinctive; 

ash,  osh,  the  said  he,  the  said  she,  the  said  they.     Luke  VII.  30,  hatak 
ash  ot. 

10.  Conditional; 

1.  Definite,  kmvt,  if  the,  when  the,  if  he,  if  she. 

3.  Distinctive,  okmvt,  if  it  were  he  then,  etc.  ^ 
8.  Contradistinctive,  okmvto,  if  then  as  for  him,  etc. 

11.  Oblique  case,  as  articles; 
1.  Definite,  a,  i,  a,  an,  the. 

3.  Distinctive,  o,  ona,  a,  the,  any,  some. 

13.  Oblique  case,  as  personal  pronouns; 
1.  Definite,  %  i,  him,  her,  it,  them. 

3.  Distinctive,  o,  ona,  him,  her,  it,  them. 

18.  Relative  pronouns; 
Definite,  ^  i,  whom,  which,  what. 

14.  Double  pronouns; 

1.  Definite,  %  i,  him  whom,  her  whom,  those  whom. 
3.  Distinctive,  q,  ona,  the  one  whom. 

15.  Renewed  mention; 
ash,  the  said.    Luke  VII.  10,  Chan  ash  ot. 
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16.  DeHnite  and  dUtincti>*e: 
ok  ak  <>  the  one  whom,  any  one  whom. 

17.  Contratliatmctive8; 
ano»  vno.  eno,  as  for  him,  her,*  it,  them, 
kvno,  mvno,  okvno. 

18.  DeHnite  distinctive: 

ak  o,  the  one  whom,  he  whom,  those  whom  and  not  othei^.  ak  ok, 
Luke  VIII.  19. 

10.  Distincti^'e  definite ; 
aka,  him,  her,  them. 

90.  Renewed  mention  distinctive; 

asli  Q,  the  said. 

91.  Conditional; 

1.  DeHnite,  kma,  if  him,  if  her,  if  it,  if  them.     Luke  XII.  53. 

9.  Distinctive,  okma,  if  so. 

1.  Deftnite,  kmviu\  if  him,  etc.,  what  then. 

9.  Distinctive,  okmvmx  if  so  what  thou. 

91.  Comi^arative  forms; 

1.  Nom,  ak  het,  particularly  he,  slie,  it,  you,  I,  or  they. 

9.  Oblique,  ak  hi,  i>articularly  him,  her,  it^  you,  me,  or  them. 

99.   Predicative  form; 

1.  Definite,  all,  eh,  he  is,  alie  is,  it  is,  tliey  are. 

9.  Distinctive,  oh. 

1.  Definite  and  final,  slikeh,  it  is. 

9.  Distinctive  and  fimU,  okeh,  it  is  so  and  in  no  other  way. 

93.  Ancient  and  sonorous  forms; 

ocha,  hocha,  yocha.  ona,  hona,  yona. 

katoha.  kanoha. 

okakanto,  okakano, 

okakocha.  akakona* 

These  were  formerly  used  by  tlie  omtors  at  U&e  public  assemblies,  but 
are  now  almost  obsolete.* 

Th%  compound  forms  often  admit  of  botli  the  articles,  Uie  pronouns, 
and  the  relatives,  in  tlieir  translation;  alam  okasli,  he  tlie  one  who; 
nukhaklo  vkleha  yokvto,  the  last  word  lieing  composeil  of  y  euj^honic^  o 
distinctive,  k  demonstrative,  a  definite  ^varied  to  v\  t  connective,  and  o 
fbial,  and  is  in  form  a  contitMiistinctive,  **the  me&TifUl,  they  who  ai^e  so, 
as  for  tiiem,  they.'^ 

§  97.  Position  of  tlie  article-pronouns.  The  article  and  personal  pro- 
nouns  generally  follow  nouns  and  their  attributes.  The  relatives  follow 
pronouns,  verbs  and  their  attributes;  vno  vt,  I  who,  ia  li  tuk  vt,  I  who 
went  I,  8vso  ilvppvt  illi  tuk  osl&,  falamvt  okchaya  hoke,  Luke  XV.  94. 

>  In  (hrmw  Ume«  there  wiw  «  well  knovrn  solemn  style  which  nhoumtert  In  wuorvnw  wonlH,  Onr 
part  of  A  sentence  tnui  nicely  )viUnce<t  by  Another,  An^t  In  iteltvery  AchMtttnff  or  meirloA)  IntonAtlon 
WAM  u«eit.  At  Ute  chute  ofeAch  p«r«irrA))h  the  orAtor  woukt  tnvUe  th«  people  to  lUlen,  who  >\t>ukt 
In  turn  IndlcAte  ApprovAl  by  crylnit  out  yvmtnAh  \  It  In  thAt  \  {\>t  **  thAt's  so">;  Amt  vIpheM !  It  ts 
rlirht!  The  mo«t  Ihniuent  (HvullArity  of  the  »tyle  wa*  the  lenirthenetl  pronominal  AUffixes^  a«  for 
InsttAUce,  NAUtAhochA?  WhAtltIt!  Naua  hona.  aomethlnff.    {HffiHfftnm  MS8). 
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The  article-pronouns  ara  moveable,  and  may  be  transfer!^  from  the 
logical  to  the  grammatical  subject,  in  order  that  they  may  retain  their 
character  as  suffixes. 

In  the  tenses,  the  article-pronouns  may  either  pracede  the  pai*ticle  by 
which  the  tense  is  indicated,  as,  a  tok,  etok,  itok,  achi,  or  follow  it,  as,  a- 
tuk  a,  a  tok  ^  a  chik  ^  a  tuk  o,  a  tok  o  (litei-ally,  a,  he;  tok,  past  tense 
particle,  did;  Q,  it;  he  did  it);  anta  la  chi  hatuk  oke,  Luke  XIX.  5, 1  must 
abide;  hlvpi  sabvnnah  a  tuk,  salt  I  wanted  it  was,  it  was  salt  that  I  wanted, 
h  predicative,  a  a  relative  pronoun. 

§  28.  Change  of  case.  A  peculiarity  in  the  use  of  the  article-pronoun 
with  nouns  is  that  the  nominative  case  changes  to  the  oblique  case  when 
another  subject  is  introduced.  For  example,  Matthew  XIII.  4,  Atuk  osh 
hokchi  ma  na  nihi  kanimi  kvt  hina  lapalika  yo  kaha  tok;  atuk  o  hushi 
puta  kvt  ant  vpvt  tahli  tok.  Here  osh,  nom.  he  (the  sower),  is  changed  to 
ma,  oblique,  before  na  nihi  kanimi  kvt,  another  subject  (some  of  the  seed); 
and  this  latter  nominative  becomes  atuk  o,  oblique,  before  the  next  sub- 
ject, hushi  puta  kvt,  (the  fowls). 

§  29.    USB  OP  THE  ARTICLR-PKONOUN  WITH  NOUNS. 

In  connection  with  nouns,  the  article-pronouns  indicate  case,  and  may 

thus  be  regarded  as  forming  a  sort  of  declension.    For  example: 

.  hatak,  man,  men. 
Nom.  case.  Oblique  case. 

hatak  okvt,  the  man,  as  a  man.  hatak  amo,  the  said,  the  same  man. 

hatak  okvto,  the  man,  as  for  the  man.    hatak  oka,  as  a  man,  a  man. 

hatak  okmvto,  when  the  men  they,      hatak  okvno,  the  men  they. 

hatak  ash  osh,  men  the  said.  hatak  okmvno,  if  men  then. 

peni,  a  boat,  boats. 

peni  vt,  the  boat,  a  boat. 

peni  o,  a  boat,  some  boat. 

peni  mvt,  the  boat  also,  a  boat  too,  or  also. 

peni  vto,  peni  anto,  as  for  the  boat,  contradistinctive. 

peni  mvto,  as  for  the  boat,  also,  then. 

peni  amo,  the  said  boat. 

peni  osh,  a  boat,  one  boat,  the  boats,  some  boats. 

peni  a  tuk,  peni  ya  tok,  the  boat  which  was. 

peni  a  chi,  the  boat  which  will  be. 

peni  a  hinla,  the  boat  which  can  be. 
Example:  Luke  XYII.  82,  Lat  tekchi  a  tok  ^  hvsh  ithaiyanashke,  she 
who  was  the  wife  of  Lot,  her  remember. 

§80.    TABULAR  LIST  OP  ARTICLE-PRONOUNS.* 


Definite  forms. 
Subjective.  Objective, 

at,  vt,  et,  it,  ish  ^  i 

vto,  ato  ano,  vno 


Distinctive  foims. 
Subjective.  Objective, 

osh  o 

okvt  oka 


i  Suhi9(itiv9  and  Objective,— Thevi  exprcynilons  are  used  by  Mr.  Bylngton  rather  in  their  logical  than 
their  grammatical  unae«  and  must  be  so  understood  in  this  Table.  The  list  here  given  is  evidently 
not  complete,  but  it  is  accurately  copied  ttom  his  latest  revision. 
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Deftnite  forms. 

Sul\|ective. 
mvt 
niYto 

kmvt 

kmvto 

kbat 

cha 

amo 

lish 


Distinctive  forms. 


Ol^ective. 
ma 

Sut^jective. 
okmvt 

mvno 

okbat 

ak,  mak, 
kma 

okbato 
omo 

kmak 

kba 

na 

amo 

U 
Neither  sul^tive  nor  ol^tive. 

h 

ok 

eh 

okak 

akok 

okm 

mak 

okmak 

km 

okvmo,  okamo 
ochosh. 

Finals,  or  verh  substantive  forms. 

h,  eh, 
shkeh 

hokeh 

ah 

oh 

Objective. 

okma 

okbeh 

okbano 

omo 


CHAPTER  II. 


FRONOVNS. 

§  1.  The  pronouns  are  divided  intb  two  classes^  separable  and  insepara- 
ble. Separable  pronouns  are  independent  wonis.  Inseparable  pronouns 
are  fVagmentary  words,  and  are  all  preiixed  to  otlier  words,  except  U,  I, 
which  is  suffixed. 

I.  BBPARABLK  FRONOrKB. 

§  2.  These  are  of  four  classes*  1,  distinctive  personal;  d%  deAnite  per- 
sonal; 3,  possessive;  4>  (lersonal-and-possessive. 

1.  The  distinctive,  or  emphatic  personal. 
Simple  form.  With  h  predicative. 

yno,  I,  me,  mine.  vnoh,  it  is  I,  it  is  mine. 

cliishno,  thou,  thee,  thine.  chislmoh,  it  is  thou,  thine. 

pishno,  we,  us,  our  ^def).  pishnoh,  it  is  we,  ours. 

hvppislino,  we,  us,  our  i.dis'i.  hvpislinoli,  it  is  we,  ours. 

hvchislino,  you,  yours.  hvohislmoh,  it  is  you,  yours. 

§  3.  These  pronouns  are  used  in  the  nominative,  obliixue,  and  possessive 
oases  for  all  genders,  witliout  change  of  form.  Their  case  is  shown  by  the 
article-pronouns,  wliich  they  take  for  specification,  emphasis,  and  case. 
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They  ai*e  prominent,  generally  standing  at  the  beginning  of  a  sentence 
without  an  antecedent,  and  are  repeated  by  the  inseparable  pronouns 
which  follow  in  the  same  clause  or  sentence.  They  are  nasalized  with 
some  of  the  article-pronouns;  as,  vno  vto,  vnonto,  as  for  me;  vno  ak  osh, 
I  the  one  who,  but  vn§k  osh,  I  being  the  one  who. 

Note, — The  first  person  plural  has  twa  forms.  The  first  is  the  definite 
or  exclusive  plural,  and  does  not  include  all  who  are  present,  but  only  a 
fixed  number.  The  second  is  the  distinctive  or  inclusive  plural,  and  em- 
braces the  speaker  and  all  who  are  present,  but  ignores  all  others.  All 
personal  and  possessive  pronouns  have  this  double  plural.* 

2.  The  definite  Personal. 

Simple  form.  With  h  predicative. 

sia,  I,  me.  siah,  I  am. 

chia,  thou,  thee.  chiah,  thou  art. 

pia,  we,  (def.)  us.  piah,  we  are. 

hvpia,  we,  (dis.)  us.  hvpiah,  we  are. 

hvchia,  you.  hvchiah,  you  are. 

These  pronouns  generally  have  an  antecedent,  either  a  noun,  or  the  dis- 
tinctive personal  pronoun,  or  both.  They  may  be  in  the  nominative  or 
oblique  case,  which  is  denoted  by  the  article-pronoun  which  follows  them. 

§  4.  The  personal  pronouns  in  the  third  person,  singular  and  plural,  are 
wanting.  They  are  supplied  by  a  gesture,  or  by  other  pronouns;  as, 
ilvppa,  this;  yvmma,  that;  ilap,  he,  she,  it,  his,  her,  its;  mill,  he,  she,  it, 
they,  the  same,  the  said;  okla,  people.  When  no  pronoun  is  expressed, 
the  third  person  is  understood. 

§  5.  Examples  of  the  use  of  the  definite  and  distinctive  personal  pro- 
nouns :  Acts  X.  26,  vno  ak  kia  hatak  sia  akinli  hoke,  I  am  also  a  man; 
Mat.  XIV.  27,  vno  ash  sia  hoke,  it  is  I;  Luke  XVIII.  18,  nan  ashvchi  sia 
hoka,  for  I  am  a  sinner;  Exodus  XX.  2,  vno  ak  osh  Chin  Chitokaka  Chi- 
howah  sia  hosh  Echip  yakni  a  ohi  kokchi  li  tuk  oke,  I  am  the  Lord 
thy  God  which  have  brought  the  out  of  the  land  of  Egypt,  vno  I  distinc- 
tive, sia  I  definite. 

1 1  have  here  retained  Mr.  Bytngton's  definition,  but  I  have  no  doubt  the  Choctaw  double  plural 
Is  similar  to  that  of  other  American  tongues.  The  first  plural,  definite  or  exclusive,  excludes  the 
second  person ;  the  second,  distinctive  or  Inclusive  plural,  Includes  the  second  person,  and  may  or 
may  not, Include  the  third  person.  Thus  the  Indians  in  speaking  to  the  whites,  would  say  plshno, 
we  (excluding  the  hearers),  but  to  those  of  their  own  nation,  hvplshno  (Including  the  hearers). 
The  terms  exclusive  and  Inclusive  to  designate  this  distinction  were,  I  think,  first  Introduced  by 
father  Holguln,  in  his  Qrammatiea  y  ArU  Nveoa  d«  la  Ltngva  Qquiehua  (Oludad  de  los  Reyes,  1607), 
and  he  calls  attention  to  the  faot  that  when  used  with  verbs,  the  distinction  refers  to  the  action 
of  the  verb:  "mas  no  so  toma  con  verbos,  por  razon  del  pronombre,  como  aqul  [where  the  pro- 
nouns are  Independent],  sinu  por  la  slgnlficacion  del  verbo,  si  es  en  todos  o  no  ygual,  o  si  se  excluyen 
de  laacclon  del  verbo, ode  su  slgnlficacion, aquellos  con  qulen  se  habia"  (fbl.  12 recto).  In  the 
Grammar  qf  the  Dakota  Language  p.  9,  the  Bev.  Iklr.  Biggs  defines  the  Inclusive  as  a  dual  {land 
thou)^  the  correctness  of  whlch^  I  doubt,  as  It  may  also  mean  /  and  you,  or  We  onrf  you.  Equally 
erroneous  Is  Mr.  Du  Ponceau's  comparison  of  the  exclusive  plural  with  nout  autree.  In  French 
(Languee  Sawaagea  de  FAmerique  duNord^p.  IM),  because  noue  autree  does  not  necessarily  exclude  the 
hearers. 
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0.  The  pOHsesiiive. 
Simple  form.  With  h  predicative. 

vmmU  mine.  vmmih,  it  is  mine, 

chimmi,  thine.  chimmih.  it  is  Uiine. 

immi,  his,  hers.  immih,  it  is  his,  hers, 

pinuni,  ours  (def ),  pimmih,  it  is  ours, 

hvpimmi,  ours  (dis).  hvpimmih,  it  is  ours, 

hvchimmi,  yours.  hvchimmih,  it  is  youiti. 

immi,  tlieirs.  immili,  it  is  theirs. 
The  reciprocal  forms  of  tl&is  pronoun  are:  ittimmi,  etich  other  s;  ittimmilu 
they  are  each  other^s,  shigular  and  plural. 

§  7.  Personal-and-i)ossessive  pronouns. 
Simple  form.  With  h  predicative. 


Definite,  ilap, 

ilapa 

Distinctive,  ilapo 


.  it  is  his,  hers,  its,  tlieirs 
etc. 


{ 


he,  slie,  it,  and  ilapah 

his,  hers,  its,  his  own,   ila^mli 
they,  tlieirs,  their  own.  ila|M>h , 

The  first  and  second  persons  are  formed  by  prefixing  inseparable  per- 
sonal pronouns;  tlius:  j 
salami,  I  myself,  me  myself, 
ohilap,  thou  thyself,  tliee  tliyself, 
pilap,  we,  us,  ourselves  (def ). 
hvpilap,  we,  us,  ourselves  (dis). 
livdiilap,  you  yourselves. 
And  to  tliese  again  tlie  inseparable  pivssessive  pronouns  may  l>e  suffixed; 
thus: 
Def.  ilapi,  ilapim,  ilapin,  his  own,  her  own,  tlieir  own. 
Dis.  ilapoi,  ila^ioim,  ila)H>in,  his  own,  etc. 

Examples:  Mark  I.  34,  ilapa  okla  ithana  hatuk  o,  because  Uiey  knew 
Am ;  Mat.  X.  32,  vno  ak  kia  ilapa,  I  also  Kim;  Jolm  XIII.  3,  ilap  ak  q 
ibbak  ^  his  hands. 

§  8.  The  sepai'able  pronouns  are  the  same  for  all  genders,  as  are  also  all 
other  pronouns,  nouns,  and  verbs.  They  take  the  article-pronouns  for  the 
purpose  of  specification,  emphasis  and  case.  They  can  all  take  the  inten- 
sive pronoun  inli,  self;  e.  g,:  vno  iidi,  I  myself  too;  sia  hak  inli,  ilap  ak 
inli,  etc, 

U  INSEPARABLE  PRONOUNS. 

g  0.  Tliese  are  of  seven  classes,  1,  sul^ective-personal,  2,  ol^ective-per- 
sonal,  3,  objective-possessive,  4,  refiexive,  5,  reciprociU  personal,  6,  recip- 
rocral  possessive,  7,  the  marriage  or  sacred  pronoun.  They  are  always 
prefixed  ^except  li,  I,)  to  the  words  with  which  they  are  hi  concord,  and 
are  never  used  alone. 

§  10  The  suljective-personal. 

Affirmative  form.  Negative  form. 

li  (a  suffix,)  I.  ak,  I  not 

isli,  is,  tliou.  chik,  thou  not. 
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Affiimative  form.  Negative  form, 

e,  il,  we  (def).  ik,  he,  she,  it  not. 

eho,  iloh,  we  (dis).  ke^  kil,  we  not. 

hvsh,  hvs,  you.  heloh,  kiloh,  we  not. 

hvchik,  you  not. 
ik,  they  not. 
E  and  eho  stand  before  consonants,  il  and  iloh  before  vowels.     The 
third  persons  are  wanting  in  the  affirmative  form.    Li  is  the  only  one  of 
the  subjective  personals  that  takes  the  article-pronouns. 

§  11.  These  pronouns  are  used  in  the  nominative  case  with  transitive, 
intransitive,  neuter,  and  passive   verbs.     When  used  with  neuter  and 
passive  verbs  they  imply  an  active  state,  signification,  being,  or  condition. 
Examples: 
Transitive  verbs,      tackchi,  to  tie. 

takchih,  he  ties  it  (h  predicative), 
takchihlh,  I  tie  it. 
ish  takchih,  thou  tiest  it. 
Intransitive  verbs,   nowa,  to  walk. 

nowa  lih,  I  walk. 
Neuter  verbs,  nusi,  to  sleep. 

nuse  lih,  I  sleep. 
Passive  verbs,  holitopa,  to  be  honored. 

holitopahh,  I  get  honor. 
When  these  pronouns  are  used  with  neuter  and  passive  verbs,  the  sub- 
ject of  the  proposition  is  active. 

These  pronouns  are  rendered  as  possessives  by  changing  the  verbs  to 
nouns;  as,  apehlichi,  to  rule  there;  apelichi  lih,  I  rule  there;  apelichi  li, 
my  kingdom;  ish  apelichi,  thy  kingdom;  it  aiashvchi,  our  sins;  itti  bapishi 
li  Sal  mall,  my  brother  Saul  (from  itti  bapishi,  to  suck  the  breast  together). 

§  12.  The  objective  personal. 

Affirmative  form.  Negative  form. 

s,  sa,  sv,  sai,  si,  I,  me,  my.        iks,  ik  sa,  ik  sv,  ik  sai,  ik  so,  not  me. 

chi,  ch,  thou,  thee,  thy.  ik  chi,  ik  ch,  not  thee, 

wanting  ik,  hot  him,  not  her. 

pi,  p,  we,  us  our  (def).  ik  pi,  ik  p,  not  us. 

hvpi,  hvp,  we  us  our  (dis).         ik  hvpi,  ik  hvp,  not  us. 

hvchi,  hvch,  you,  your.  ik  hvchi,  ik  hvch,  not  you. 

wanting  ik,  not  them. 

§  18.  These  forms  are  used  where  by  the  pronoun  no  action  is  implied. 
They  are  not  in  the  nominative  case,  although  in  common  conversation 
they  are  thus  translated.  They  should  be  treated  as  in  the  oblique  case. 
They  are  used  as  subjective,  objective,  or  possessive  pronouns,  and  are  pre- 
fixed to  transitive,  passive,  and  neuter  verbs,  to  those  nouns  which  peitain 
to  one's  person,  to  the  various  members,  and  to  near  family  relatives. 
Examples : 
Transitive  verbs:  chi  pesah,  he  sees  thee. 

hvchi  hakloh,  he  hears  you. 
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PaHsive  verbs:  chi  tiUlakchih,  bound  thee  it  is. 

Neuter  verbs:  chi  abekah,  Uiee  sick  be« 

chi  achukmali,  thee  good  be. 

sa  yonhah,  me  fever  be. 
Names  of  members,  and  relatives:  sa  nushkoboh,  my  head,  me  head^  it  is^ 

sa  chukvsh',  it  is  my  heart. 

svsoh,  it  is  my  son. 

satekchih,  it  is  my  wife. 

svpvfv,  my  dog,  it  is  my  family  dog. 

saltaiyih,  it  is  my  nephew. 

subbitek',  it  is  my  nieoe. 

The  h  predicative,  or  its  accent  ',  will  be  observed  at  tlie  end  of  these 

sentences. 

§  14.  The  objective  possessive. 

Affirmative  form. 

a,  am,  vm,  vmi,  an,  sa,  sam,  sum,  sumi,  san,  my,  of  me,  to  me,  for  me, 

from  me,  <&c. 

chi,  chim,  chimi,  diin,  of  thee,  etc. 

i,  im,  imi,  in,  of  him,  her,  it. 

pi,  pirn,  pimi,  pin,  of  our  (def  ^. 

hvpi,  hvplm,  hvpimi,  hvpin,  of  our  (dis^. 

hvchi,  hvchim,  hvchimi,  hvcliin,  of  your. 

i,  im,  imi,  in.  of  tlieir. 

Negative  form. 

ik  sa,  iksam,  iksvm,  ik  san,  not  of  me,  not  to  me,  not  for  me. 

ik  chi,  ikchim,  ikohiu,  not  of  the,  etc. 

ik  i,  ik  im,  ikiu,  not  of  him,  her,  it,  etc. 

ik  pi,  ikpim,  ikpin,  not  of  us. 

ik  h\i>i,  ikhvpim,  ikhvpin,  liot  of  us. 

ik  hochi,  ikhvchuu,  ikhvchin,  not  of  ^-ou. 

ik  i,  ikim,  ikin,  not  of  them. 

§  \y  This  class  of  pronouns  is  usoil  where  there  is  an  acquisition  and 
possession,  but  not  an  implied  ownership  as  a  luirt  of  tlie  tlUng  spoken  of.' 
Thus;  ^  shn|H\  my  hat  (Frendi,  cha%}Mu);  vmissuba,  my  horse;  an  chuka, 
my  house,  are  tilings  acquired  and  possessed;  but  sanuslikobo,  my  head; 
svbl>ak,  my  hand;  are  integral  parts  of  my  (terson.  A  few  nouns  relating 
to  the  i>erson  take  tlie  possessive  pronouns;  as,  vmiskonata  foni,  my  col<> 
lar-bone;  vm  uksak  foni,  my  ankle  bone. 

§  16.  Those  pronouns  are  prefixed  to  nouns  and  \-erbs,  trausiti\*e,  in- 
transitive, (>assive,  and  neuter.  Ik>fore  nouns  thoy  may  l>e  translated,  of 
liini,  of  her,  in  the  singular,  and  of  them  in  the  plural;  as,  Chan  incliuka, 
John  of  him  house,  John*s  house ;  Chan  micha  Chemis  iu  clmka,  John 
and  James's  house,  or  houses  for  them,  of  tliem,  etc. 

Before  transitive  and  intrausiti\^  verbs  thoy  may  be  i^eiKlenxl  by  to,  for, 

» Aniiniil<Hrous<Un^r«nc«>  occur*  In  constnicUnn  tn  iho  AV^>nkln  ilU!««c«s:  "  Iwr«ftrfsqut  ti«>nnent 
l<>ur  miml^rp  irftrr  itu  i>6«tcur,  prx^nnont  U  niArQUo  du  p(v<iscs»tf.  Lc$  ^rcs  qui  Uennent  leur 
manl^nc  ir^rr  ttc  Thommc  nc  Ic  i>miii«nt  pAs/^    Btmd**  l*AiVoJ«*yiV«M««  *«r  qnrhiwt  Lam^mt  Sm»' 
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from,  or  of  him,  of  her,  of  them;  as,  in  chumpah,  he  buys  for  or  from  him, 
her,  or  them;  i  kanchih,  he  sells  to  him,  or  for  him,  or  them;  im  ia  lih,  I 
go  for  him,  imonah,  she  goes  to  him;  pirn  vlah,  he  comes  to  us,  or  for  us. 
Before  passive  and  neuter  verbs  they  may  be  translated  by  of  him,  for 
him,  to  him;  or,  by  I,  thou,  he.     Examples: 

Passive  verbs,  intvUakchih,  she  is  bound  for  liim. 

i  boa,  it  is  beaten  for  him. 

im  patafah,  it  is  plowed  for  him. 
Neuter  verbs,  i  kuUoh,  he  is  hard  to  him. 

im  achukmah,  he,  she,  it  is  good  to  him. 

im  puttah,  they  are  all  for  him,  all  his. 

in  tonlah,  it  lies  for  him. 

im  ashah,  they  sit  for  him. 

im  ahobah,  it  seems  to  him. 

§17.  The  reflexive. 

This  is  Ule,  ill,  he  himself,  she  herself,  etc.     It  is  used  where  the  subject 
and  object  ai^e  the  same.     Example: 

ille  takchi,  to  tie  himself  or  herself. 
Affirmative  forms. 

I  tie  myself. 

thou  tiest  thyself. 

he  ties  himself,  she,  it,  etc. 

we  tie  ourselves  (def ). 

we  tie  ourselves  (dis). 

you  tie  yourselves. 

they  tie  themselves. 


ille  takchih  lih, 
ish  ille  takchih, 
ille  takchih, 
il  iUe  takchih, 
iloh  ille  takchih, 
hvsh  ille  takchih, 
ille  takchih, 
Negative  forms, 
ak  ille  takchoh, 
chik  ille  takchoh, 
ik  ille  takchoh, 
kil  ille  takchoh,      ^ 
kHoh  ille  takchoh,  ) 
hvchik  ille  takchoh, 
ik  ille  takchoh. 


I  do  not  tie  myself. 

thou  dost  not  tie  thyself. 

he,  she,  does  not  tie  himself,  hei^self. 

we  do  not  tie  ourselves. 


you  do  not  tie  yourselves, 
they  do  not  tie  themselves. 

§  18.   The  reciprocal-personal. 

Tliis  is  itti,  itt;  the  former  before  a  consonant,  the  latter  before  a  vowel. 
They  are  used  where  the  subject  and  object  both  being  either  in  the  nom- 
inative or  oblique  case  mutually  act  on  each  other;  as,  itti  takchih,  to  tie 
each  other  together.     Examples: 

I  tie  him  together  with  me. 

thou  tiest  him  together  with  thyself. 

he,  she,  it,  they  tie  each  other  together. 

we  tie  each  other  together,  (def), 

(dis). 

you  tie  each  other  together. 

they  pull  each  other. 


itti  takchilih, 
ish  itti  takchih, 
itti  takchih, 
il  itti  takchih, 
Ooh  itti  takchih, 
hvsh  itti  takchih, 
itti  halvllih, 
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g  19.  Reciprocal  possessive. 

This  is  itti,  ittim,  ittin,  of,  to,  for,  from  each  other;  as,  itti  halvlM,  they 
pull  from  or  against  each  other.  Both  these  and  the  preceding  class, 
unite  with  the  subjective  personal  inseparable  pronouns. 

g  20.  The  marriage  or  sacred  pronoun. 

This  is  ho  before  consonants,  oh  before  vowels.  It  is  used  in  the  first, 
second,  and  third  persons  singular,  and  the  second  and  third  persons 
plural,  as  a  substitute  for  son-in-law,  father-in-law,  mother-in-law,  their 
brothers,  sisters,  and  cousins.  It  has  no  variation  to  express  number, 
case,  or  gender.  It  is  limited  in  use  to  the  persons  whose  relationship  is 
created  by  marriage;  except  the  husband  and  wife.  It  is  going  out  of  use, 
as  well  as  the  ancient  -  usages  about  marriage,  especially  that  which  re- 
quired the  mother-in-law  and  son-in-law  to  avoid  each  other.  The  use  of 
this  pronoun  may  be  compared  to  the  emphatic  he  or  she,  with  which  the 
master  or  mistress  of  the  house  is  sometimes  referred  to  in  English;  as, 
when  he  comes  back,  meaning  father,  or  husband.  The  father  says  to  his 
son-in-law,  vmissuba  ik  hopeso,  has  he  not  seen  my  hOTse?  oh  ia  lib,  I 
went  with  him;  ho  mintilih,  I  come  with  him,  or  her;  oh  ant  ik  sapeso  ka 
hiulali?  will  he  not  come  to  see  me? 

g  31.  Combinations  of  the  six  classes  of  inseparable  pronouns  with  the 
verb  pisa,  or  pesa,  to  see. 

1.  The  subjective  and  objective  personaL 


Affirmative  form. 

chi  pesa  Hh,  I  see  thee, 

pisa  Uh, 
hvchi  pesa  Uh, 
pisahh. 


issa  pesah, 

islx  pisah, 

ish  pi  pesah, 

ish  pisah, 

sa  pesah, 

chipesah, 

pisahy 

pi  pesah» 

bvehi  pe«»ah» 

pisah, 

e  chi  pesah, 

e  pi;:»ah, 

eho  pisah, 

e  hvchi  pet$ah« 

e  bohvchi  pisah* 

e  pisah, 

hvs  sa  pesahy 

hvsh  pi;$ah, 

hvsh  pi  pesah. 


I  see  him,  her,  or  it, 

I  see  you, 

I  see  them, 

thou  seest  me, 

thou  seest  him,  her,  it, 

thou  seest  us, 

thou  seest  them, 

he  sees  me, 

he  sees  thee, 

he  sees  him,  her,  it, 

he  sees  us, 

he  or  she  sees  thee, 

he  or  she  sees  them, 

we  see  thee, 

we  see  him,  her,  it, 

we  see  ourselves  (^dis.^ 

we  see  you, 

we  lall  present)  see  you, 

we  see  them, 

ye  see  me, 

ye  see  him,  her,  it, 

ye  see  us. 


Negative  form. 

ak  chi  pesoh, 
ak  pesoh, 
ak  hvchi  pesoh, 
ak  pesoh, 
chik  sa  pesoh, 
ehik  pesoh, 
chik  pi  pesoh, 
chikpesi^; 
ik  sa  pesoh, 
ik  chi  pesoh, 
ikpesc^ 
ik  pi  pesoh, 
ik  hvehi  pesoh, 
ik  pes(^, 
ke  chi  pesoy 
ke  pesc^ 
ke  ho  pesoh, 
ke  hvehi  pesoh^ 
ke  hohvchi  pesoh, 
ke  pesoh, 
hvchik  sa  peaob, 
hvchik  pesoh, 
hvchik  pi  pesoh. 
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Affirmative  form. 

hvsh  pisah,  ye  see  them, 


sa  pesah, 
chi  pesah, 
pisah, 
pi  pesah, 
hvchi  pesah, 
pisah. 


they  see  me, 
they  see  thee, 
they  see  him,  her,  it, 
they  see  us, 
they  see  you, 
they  see  them. 


Negative  form, 
hvchik  pesoh, 
ik  sa  pesoh, 
ik  chi  pesoh, 
ik  pesoh, 
ik  pi  pesoh, 
ik  hvchi  pesoh, 
ik  pesoh. 


2.  Subjective  personal  and  reflexive. 

Negative. 
I  see  myself,  ak  iUe  pesoh, 

thou  seest  thyself,  chik  ille  pesoh, 

he,  etc.,  sees  himself,  ik  iUe  pesoh, 

we  see  ourselves  (def.),  kil  ille  pesoh, 

we  see  ourselves  (dis.),  kiloh,  ille  pesoh, 

you  see  yourselves,  hvck  ille  pesoh, 

they  see  themselves,  ik  ille  pesoh. 

IUe  occasionally  takes  ^  locative  and  drops  e;  as,  illahobachi,  to  make 
like  to  himself. 

.  8.  Subjective,  objective,  and  reciprocal-personal. 


Affirmative, 
ille  pis  alih, 
ish  ille  pisah, 
ille  pisah, 
il  ille  pisah, 
eloh  ille  pisah, 
hvsh  ille  pisah, 
ille  pisah, 


Affirmative, 
chitti  pesalih,        I  see  thee  and  thou  seest  me, 
itti  pesa  lih,  I  see  him  and  he  sees  me, 

hvsh  itti  pesalih,  I  see  you  and  you  see  me, 


itti  pesa  lih, 
is  svtti  pesah, 
ish  itti  pesah, 
ish  pitti  pesah, 
ish  itti  pesah, 
svtti  pesah, 
chitti  i>esah, 
itti  pesah, 

pitti  pesah, 
hvchitti  pesah, 
itti  pesah, 
e  chitti  pesah, 
il  itti  i>esah, 
iloh  itti  pesali, 
e  hvchitti  pesah, 
il  itti  pesah, 
hvs  sitti  pesah, 
hvsh  itti  i>esah, 


Negative, 
ak  chitti  pesoh, 
ak  itti  pesoh, 
ak  hvchitti  pesoh, 
ak  itti  pesoh, 
chik  svtti  pesoh, 


I  see  them,  etc., 

thou  seest  me  and  I  see  thee, 

thou  seest  him  and  he  sees  thee,    chik  itti  pesoh, 

thou  seest  us  and  we  see  thee,       chik  pitti  pesoh, 

thou  seest  them  and  they  isee  thee,  chik  itti  pesoh, 

he  sees  me  and  I  see  him,  ik  svtti  pesoh, 

he  sees  thee  and  thou  seest  him,    ik  chitti  pesoh, 

he  sees  him,  her,  and  she,  he,  sees 


him, 
he  sees  us  and  we  see  him, 
he  sees  you  and  you  see  him, 
he  sees  them  and  they  see  him, 
we  see  thee  and  thou  seest  us, 
we  see  him  and  he  sees  us, 
we  see  one  another, 
we  see  you  and  you  see  us, 
we  see  them  and  they  see  us, 
you  see  me  and  I  see  you, 
you  see  him  and  he  sees  you, 
hvsh  pitti  pesah,    you  see  us  and  we  see  you, 
hvsh  itti  pesah,      you  see  them  and  they  see  you, 
svtti  pesah,  they  see  me  and  I  see  them, 


ik  itti  pesoh, 
ik  pitti  pesoh, 
ik  hvchitti  pesoh, 
ik  itti  pesoh, 
ke  chitti  pesoh, 
kU  itti  pesoh, 
kiloh  itti  pesoh, 
ke  hvchitti  pesoh, 
kil  itti  pesoh, 
hvchik  svtti  pesoh, 
hvchik  itti  pesoh, 
hvchik  pitti  pesoh, 
hvchik  itti  pesoh, 
ik  svtti  pesoh, 
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When  two  posses^iyes  are  prefixed  to  a  verb^  one  is  subjective  and  one 
objective;  as, 

vm  i  nukb^kloh,  he  pities  him  for  me. 

chim  i  nukh^oh,  thee. 

im  i  nukh^kloh,  him,  her,  or  them. 

pim  i  nukh^kloh,  us. 

hvpim  i  nukh^kloh,  us. 

hvchim  i  nukh^kloh,  you. 

The  negative  is  ik  sum  i,  ik  chim  i,  ik  im  i,  etc. 

•   The  following  form  is  a  combination  of  the  subjective  personal,  pos- 
sessive, and  reciprocal  possessive: 

ish  im  itti  nukhakloh,        you  have  pity  on  each  other  for  him. 
il  im  itti  nukhakloh,  we  have  pity  on  each  other  for  him. 

hvsh  im" itti  nukhakloh,  "  **  " 

§  22.  Relative  pronouns.  The  article-pronouns  supply  the  place  of  the 
relative  pronouns,  which  are  not  found  in  Choctaw.  This  use  of  the 
article-pronouns  will  be  seen  in  the  following  examples: 

Nom.  case.  Oblique  case. 

Alvm  vt,  Adam  he  who,  Alvm  ^  Adam  him,  whom. 

If  vt,  Eve  she,  who.  If  ^  Eve  her,  whom, 

lukfi  vt,  clay  it,  lukfi  ^  clay  it. 

Alvm  ak  osh,  Adam,  he  who,  Alvm  ako,  Adam,  him  whom. 

If  ak  osh,  Eve,  she  who.  If  ak  o.  Eve,  her  whom. 

§  23.  Interrogative  and  responsive  pronouns.  The  interrogative  pro- 
nouns kvta,  nanta,  katima,  who?,  which?,  what?,  have  two  forms,  one  for 
interrogation,  the  other  for  response.  They  both  take  the  article-pronouns, 
like  the  other  separable  pronouns,  to  indicate  case.    Examples : 

interrog.  kvta  hosh  ik  bi  ?    Who  made  it?  (osh  or  hosh  is  the  subjective 

or  nominative  suffix). 

respons.  kvna  hosh  ik  bi  tuk.    Some  one  made  it. 

interrog.  nanta  hosh  minti ?    What  is  coming? 

respons.  nana  hosh  mintih.    Something  is  coming, 

interrog.  katimak  osh  achukma  ?    Which  of  them  is  good  ? 

respons.  kanima  kia  achukmah.     Any  one  of  tl\em  is  good, 

interrog.  katimampo  hosh  ia  chi  ho?    Which  (of  the  two)  will  go? 

respons.  kanimampo  hosh  ia  hinlah.     Either  of  them  will  go. 

interrog.  katima  hosh  bvnna  ?    Which  of  them  (all)  want  it  ? 

respons.  kanimik  vt  bvnnah.    Several  of  them  want  it. 

Oblique  case,    kvta  ho  ish  pisa  tuk  o  ?    Whom  did  you  see  ? 

nanta  ho  chibunnah  ?    What  do  you  want  ? 
katimak  o  ish  chumpa  tuk  q  ?    Which  did  you  buy  ? 

A  definite  interrogative  ends  in  an  aspirate,  as,  chi  bvnnah  ?  Do  you 
want  it?  A  distinctive  interrogative  ends  in  a  nasal,  as,  chi  bunn§? 
These  pronouns  may  also  be  subjective,  as,  nanta  hosh  yohma  wah,  noth- 
ing could  do  it;  nanta  hakosh  yohma  wa,  no  one  could  do  it. 
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g  94.  Demonstrative  proDouna.    These  are  used  to  supply  the  want  of 
a  personal  pronoun  in  the  third  person  singular  and  plural.    They  are: 

ilvppa,   this,  these,  he,  she,  it,  they  (near). 

yvmma,  that,  those,  he,  she,  it,  they  (^remote). 

Their  plural  is  sometimes  formed  by  adding  the  word  putta,  all.  They 
take  the  artiole-pronouns,  and  are  declined  by  it.  Examples:  Gen.  XIV. 
20,  yvmmak  ak,  who;  Gen.  lY.  8,  yvmmak  okvt,  which;  Luke  XYI.  97, 
yvmmak  oka,  him;  Luke  XVL  98,  yvmmak  mvt,  they  also;  99,  yvmmak 
fi,  them. 

g  95.  There  are  other  words  used  as  pronouns,  some  if  not  aU  of  which 
can  be  also  used  as  verbs  and  adjectives.    They  are: 
ohvAi,  one,  a  certain  one,  the  one,  the  other, 
achofona,  any. 
achvfaiyuka,  each  one. 
achafoa,  some,  a  few. 
aiyuka,  each,  every. 

bika,  each,  same,  both,  fellow,  Mark  IX.  33. 
inla,  other,  another, 
inli,  self,  itself, 
itatuklo,  both,  two  togetlier. 
luna,  many. 

kanimona,  some,  several,  ttom  kanimf  to  amount  to,  and  ona  some, 
kanimusi,  a  few. 

mih,  he,  alie,  it,  tlie  same,  the  identical  one,  they, 
mika,  each, 
moma,  all. 

okla,  a  people,  they;  used  to  form  the  plural  of  nouns, 
oklyha,  all,  the  entire  crowd,  mmiber,  or  quantity, 
puta,  all,  each  and  every  one;  used  to  form  the  plural  of  nouns, 
vhleha,  aU  collectively,  of  persons  only. 

IUBCLRN8I0N  OP  THE  PERSONAL  PRONOUNS. 

1st  personal  singular. 
Nom.,  I,  sia;  vno;  li. 

Oblique,  me,  s,  sa,  sv,  sai,  si;  vna 

Possessive,  mine,  sa,  sam.  svm,  svmi,  san;  vmmi;  vna 

1st  person  plural. 

Definite  fonn.  Distinctive  form. 

Nom.,  we,  pia;  pishno;  e,  il.  hipia;  hvpishno;  eho^  Uoh. 

Oblique,  us,         pi,  p;  pislmo.  hvpi,  hvp;  hvpishno. 

Poss.,  our,  ours,  pi,  pirn,  pimi,  pin;  pimmi.  hvpi,  hvpim,  hvpimi,  hvpin; 

hvpimmi. 
9nd  person  singular. 

Nom.,  thou,  chia;  cliishno. 

Oblique,  thee,  ohi,  di;  chishno. 

Poss.,  thy,  thine,  chi,  ohim,  chimi,  chin;  ohimmi. 
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4.  By  prefixing  the  diphthong  ai  to  words  beginning  with  a  vowel;  as, 
ahli,  to  be  true,  aiahli,  to  be  really  true;  sometimes  i  is  prefixed,  as  iiksho, 
to  be  none  indeed. 

5.  By  prefixing  a  to  words  beginning  with  a  consonant;  as  bilia,  to  be 
forever,  abilia,  to  be  forevermore. 

6.  By  doubling  a  consonant  in  the  accented  syllable;  as,  alota,  to  be 
full;  allota,  to  be  brimful;  kvnia,  to  be  gone,  kvnnia,  to  be  gone  oflf. 

7.  By  inserting  a  consonant  in  the  final  syllable;  as,  chukva,  to  go  in, 
chukowa,  to  go  in  boldly;  ihoa,  to  call  him,  i  howa. 

8.  By  prefixing  ai  and  inserting  another  vowel;  as,  ulhpisa  to  be  right, 
aiulhpiesa,  to  be  just  right. 

9.  By  uniting  two  verbs;  as,  ishkottahli,  to  drink  all  up;  vbitkanchi,  to 
massacre. 

4.  The  frequentative  or  iterative  form;  tah^kchi,  to  keep  tying. 

5.  The  instantaneous  or  quick  form,  by  the  insertion  of  h  in  the  ac- 
cented syllable;  as,  tahkchi,  to  tie  quickly;  vbi,  to  kill;  ahbi,  to  kill 
quickly;  also  the  form  ahahbi;  kvnia,  to  go  away,  hviiinihya,  to  vanish. 

6.  The  form  for  a  sudden  and  single  act;  as  shalvlli,  to  slide,  shalakli,  to 
slip;  halvlli,  to  hold,  halakli,  to  catch  hold  of. 

7.  The  diminitive  form  in  neuter  and  attributive  verbs;  as,  chito,  to  be 
large,  chihto,  to  be  largish;  hopaki,  to  be  far  off,  hopahki,  to  be  rather 
far  oif ;  lakna,  to  be  yellow,  lahakna,  to  be  yellowish. 

8.  The  repietitive  form,  to  continue  an  action  in  one  place  and  one  man- 
ner; as,  binili,  to  sit,  binininli,  to  rise  up  and  sit  down  again;  tonoli,  to 
roll,  tonononli,  to  roll  back  and  forth. 

9.  The  causal  forms,  1,  by  sufiixing  chi;  as,  takchichi,  to  make  him  tie; 
ikbichi,  to  make  him  do  or  make.  Mat.  Y.  82;  2,  by  suffixing  chechi;  as, 
ishko,  to  drink,  ishkocheclii,  to  make  to  drink,  to  drench;  3,  by  suffixing 
chi  and  prefixing  a,  locative;  as,  atakchichi,  to  tie  it  to  something;  4,  by 
suffixing  li;  as,  achukmali,  to  make  good;  Ivshpali,  to  make  hot,  to  heat. 
Of  these  suffixes,  chi  denotes  the  causing  of  the  action  signified  by  the 
primitive  verb;  as,  kvllochi,  to  harden,  from  kvllo,  to  be  hard;  kolichi,  to 
cause  to  break,  from  koli,  to  break;  chechi  suffixed  to  a  verb  denotes  the 
causing  by  its  own  subject  of  the  performance  of  the  action  signified  by 
the  verb  by  another  subject  on  an  object  expressed  or  understood;  as,  vno 
vt  Vila  y^  ikhish  $  ishkochechi  li  tuk,  I  the  child  him  the  medicine  it  did 
cause  him  to  drink;  nafoka  y§  fohkvchechi  lih,  I  made  him  put  his  clothes 
on  himself;  chi  with  a,  locative,  signifies  that  two  different  things  are 
acted  upon  together,  as  Mat.  XIII.  25,  onush  ash  haiyukpulo  yo  ant  a 
hokchichi  cha,  kvnia  tok,  he  came  and  sowed  tares  among  the  wheat,  not 
wheat  with  wheat  but  tares  with  wheat;  akakushi  yo  shuka  nipi  ^  aiau- 
vshlichih,  she  fries  (causes  to  fry)  eggs  with  pork. 

The  suffix  kachi,  kechi,  kvchi,  is  added  to  many  verbs  slightly  altering 
their  sense;  as,  winali,  to  shake,  winakvchi,  to  be  shaken;  basasua,  to  have 
stripes,  bassasu  kvchi,  to  be  striped  like  a  rattlesnake;  malvtha,  to  lighten. 
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means  of  the  negative  prefix  ik,  and  by  changing  the  terminal  voi^el  to 
o  when  it  is  i  or  a;  when  it  is  o,  it  undergoes  no  change.  Thus,  anta,  to 
stay;  ik  anto,  not  to  stay;  minti,  to  come;  ik  minto,  not  to  come;  ik 
ishko,  not  to  diink. 

Both  forms  take  the  inseparable  pronouns  as  prefixes,  and  the  article- 
pronouns  as  suffixes,  but  both  classes  of  pronouns  are  written  separately, 
as  far  as  may  be.    Thus,  chi  pisa  lik  vt,  thee  see  I  who,  I  who  see  thee. 

§  7.  The  modes.  There  are  six  modes,  the  infinitive,  indicative,  poten- 
tial, subjunctive,  optative,  and  imperative. 

§  8.   THE  INFINITIVE  MODE. 

This  is  the  root  or  ground  form  of  the  verb,  from  which  the  other 
modes  are  formed  by  suffixes.  It  can  be  used  as  a  noun,  or  in  an  adverbial 
sense,  takchi,  to  tie,  a  tier,  the  act  of  tying;  hvllot  takchi,  to  tie  strongly. 
It  takes  the  inseparable  pronouns  and  the  prepositions  as  prefixes,  and  the 
article-pronouns,  and  particles  of  tense  as  suffixes.  Examples:  chi  takchi, 
to  tie  thee;  chin  takchi,  to  tie  for  thee;  ille  takchi,  to  tie  himself;  itti 
takchi,  to  tie  each  other;  iti  takchi,  to  tie  them  to  each  other;  a  takchi, 
to  tie  at;  on  takchi,  to  tie  on;  isht  takchi,  to  tie  with;  ant  takchi,  to  come 
and  tie;  ont  takchi,  to  go  and  tie;  et  takchi,  to  tie  hither;  pit  takchi,  to 
tie  thither;  takchi  ^  to  tie  him  to  the;  takchi  ma,  to  tie  simultaneously; 
takchi  ho,  to  tie  distinctive;  takchi  tuk,  takchi  tok,  to  have  tied;  takcha 
chi,  takcha  he,  to  tie  in  the  future;  takcha  chin  tuk,  to  be  about  to  have 
tied;  takchi  tuk  achi,  to  have  been  about  to  tie. 

The  English  infinitive  is  sometimes  translated  by  the  indicative:  as  Mat. 
y.  17,  okpvni  la  hi  osh  ^ya  li  tuk  keyu;  amba  ai^hlichil^  he  mak  a  tok,  I 
am  not  come  to  destroy  but  to  fulfil;  sometimes  the  English  indicative  is 
translated  by  the  infinitive;  as  Mat.  XI.  30,  vm  ikonla  abanay^il  abanali 
ka  im  vlhpiesa,  to  put  on  himself  my  yoke  is  easy  for  him. 

The  negative  form  is  made  by  the  prefix  ik,  and  the  change  of  the  last 
vowel  to  o.  and  corresponds  to  the  English  prefixes  dis,  uu,  in,  etc. ;  as, 
iktakcho,  not  to  tie,  to  untie;  haklo,  to  hear,  ikhaklo,  not  to  hear. 

§  9.  Modifications  of  the  verb.  There  are  numerous  modifications  of 
the  gi'ound  form  or  infinitive  mode  of  verbs,  each  of  which  forms  a  new  in- 
finitive from  which  other  modifications  may  arise.  Some  of  the  modifica- 
tions are  by  internal  changes,  others  by  adding  a  particle.    They  are: 

1.  The  definite  form,  takchi,  to  tie. 

2.  The  distinctive  form,  takchi,  to  be  tying  the  while;  implying  continu- 
ance, prominence,  and  comparison. 

3.  The  intensive  form.    This  is  made  in  various  ways: 

1.  By  an  increase  of  emphasis  on  the  accented  syllable  of  a  word;  as, 
tdkbah,  to  be  so  bad;  t^chi  to  tie. 

2.  By  lengthening  the  vowel  sound  in  the  accented  syllable;  as,  chito, 
to  be  large,  cheto,  to  be  quite  large;  patvssa,  to  be  flat,  patassa,  to  be 
quite  fiat. 

3.  By  inserting  a  syllable;  as,  taiyakchi,  to  tie;  chieto,  to  be  decidedly 
large. 
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4.  By  prefixing  the  diphthong  ai  to  words  beginning  with  a  vowel;  as, 
ahli,  to  be  true,  aiahli,  to  be  really  true;  sometimes  i  is  prefixed,  as  iiksho, 
to  be  none  indeed. 

5.  By  prefixing  a  to  words  beginning  with  a  consonant;  as  bilia,  to  be 
forever,  abilia,  to  be  forevermore. 

6.  By  doubling  a  consonant  in  the  accented  syllable;  as,  alota,  to  be 
full;  allota,  to  be  brimful;  kvnia,  to  be  gone,  kvnnia,  to  be  gone  ofif. 

7.  By  inserting  a  consonant  in  the  final  syllable;  as,  chukva,  to  go  in, 
chukowa,  to  go  in  boldly;  ihoa,  to  call  him,  i  howa. 

8.  By  prefixing  ai  and  inserting  another  vowel;  as,  ulhpisa  to  be  right, 
aiulhpiesa,  to  be  just  right. 

9.  By  uniting  two  verbs;  as,  ishkottahli,  to  drink  all  up;  vbitkanchi,  to 
massacre. 

4.  The  frequentative  or  iterative  form;  tah^kchi,  to  keep  tying. 

5.  The  instantaneous  or  quick  form,  by  the  insertion  of  h  in  the  ac- 
cented syllable;  as,  tahkchi,  to  tie  quickly;  vbi,  to  kill;  ahbi,  to  kill 
quickly;  also  the  form  ahahbi;  kvnia,  to  go  away,  hviimihya,  to  vanish. 

6.  The  form  for  a  sudden  and  single  act;  as  shalvlli,  to  slide,  shalakli,  to 
slip;  halvlli,  to  hold,  halakli,  to  catch  hold  of. 

7.  The  diminitive  form  in  neuter  and  attributive  verbs;  as,  chito,  to  be 
large,  chihto,  to  be  largish;  hopaki,  to  be  far  off,  hopahki,  to  be  rather 
far  oif ;  lakna,  to  be  yellow,  lahakna,  to  be  yellowish. 

8.  The  repietitive  form,  to  continue  an  action  in  one  place  and  one  man- 
ner; as,  binili,  to  sit,  binininli,  to  rise  up  and  sit  down  again;  tonoli,  to 
roll,  tonononli,  to  roll  back  and  forth. 

9.  The  causal  forms,  1,  by  sufiixing  chi;  as,  takchichi,  to  make  him  tie; 
ikbichi,  to  make  him  do  or  make.  Mat.  Y.  82;  2,  by  suffixing  chechi;  as, 
ishko,  to  drink,  ishkochechi,  to  make  to  drink,  to  drench;  8,  by  suffixing 
chi  and  prefixing  a,  locative;  as,  atakchichi,  to  tie  it  to  something;  4,  by 
suffixing  li;  as,  achukmali,  to  make  good;  Ivshpali,  to  make  hot,  to  heat. 
Of  these  suffixes,  chi  denotes  the  causing  of  the  action  signified  by  the 
primitive  verb;  as,  kvUochi,  to  harden,  from  kvllo,  to  be  hard;  kolichi,  to 
cause  to  break,  from  koli,  to  break;  chechi  suffixed  to  a  verb  denotes  the 
causing  by  its  own  subject  of  the  performance  of  the  action  signified  by 
the  verb  by  another  subject  on  an  object  expressed  or  understood;  as,  vno 
vt  Vila  y^  ikhish  ^  ishkochechi  li  tuk,  I  the  child  him  the  medicine  it  did 
cause  him  to  drink;  nafoka  y^  fohkvchechi  lili,  I  made  him  put  his  clothes 
on  himself;  chi  with  a,  locative,  signifies  that  two  different  things  are 
acted  upon  together,  as  Mat.  XIII.  25,  onush  ash  haiyukpulo  yo  ant  a 
hokchichi  cha,  kvnia  tok,  he  came  and  sowed  tares  among  the  wheat,  not 
wheat  with  wheat  but  tares  with  wheat;  akakushi  yo  shuka  nipi  §  aiau- 
vshlichih,  she  fries  (causes  to  fry)  eggs  with  pork. 

The  suffix  kachi,  kechi,  kvchi,  is  added  to  many  verbs  slightly  altering 
their  sense;  as,  winali,  to  shake,  winakvchi,  to  be  shaken;  basasua,  to  have 
stripes,  bassasu  kvchi,  to  be  striped  like  a  rattlesnake;  malvtha,  to  lighten. 
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nuUvthakvchi,  to  flanh  once;  bioltotai,  to  Iwnd.  bichotakvohU  to  bend  aiMl 
iipring  onco. 

Note. — Vorlw  may  ha\t«  all  the  alK»\'e  foniiH.  but  tlie  number  of  verUat 
found  in  all  theso  forms  are  small. 

£xam|>l6,  takolil,  to  tie,  iiifltiitives. 
Active: 

Definite  takohi,  to  tie. 

Dintinotive  t^kchi,  to  he  tying. 

Intensive  taiyakchi,  to  tie  Armly. 

Fre«iuentative     tali^ohi,  to  keep  tying* 
8peedy  tahkohi,  to  tie  instantly. 

Passive: 

Dednite  tvUakohi,  to  be  tied. 

Distinctive  t^lakolii,  to  be  the  one  being  titMi. 

Intensive  talaiyakchi,  to  be  tietl  Aist,  or  at  lengUu 

Frequentative     talaiyali^chi,  to  lie  often  tioil. 
Bpoeily  talalikclii,  to  be  inst^uitly  tioil. 

§  10.   INDICATIVE  MODS. 

This  is  formed  (Wun  the  intlnitive  by  pretlxing  and  suiHxing  the  i^er- 
soiukl  pronouns,  and  sufHxing  tlte  tense  particles  for  past  and  fViture  time« 

1.  Present  tense,  indefinite,  with  sul\jective  personal  pronouns, 

takohih,  he,  she,  or  it  ties,  or  they  tie,  him,  her,  it,  or  them, 

ish  takohih,  thou  tiest  him,  her,  it,  or  tliem. 

takohi  lib.  I  tie,  etc, 

hvsh  takehih,  ye  tie,  eto. 

e  takehih,  iK-e  tie,  etc.  (def ). 

eho  takohih,  we  tie,  eto.  (dis). 

9.  Pres.  tense,  definite,  with  sul^.  pers.  pronouns, 
takchishkeh,        third  sing,  and  pi. 
To  this  the  pronouns  are  added  as  in  the  indoftnite. 

8.  Pres.  tense,  distinctive,  with  sul^.  pers.  pronouns, 
takehih  okeh,      third  sing,  and  pi. 
To  tliis  the  pronouns  are  abided  as  above. 

4.  Pres.  tense,  with  ol\)ective  pers,  proiuHins. 
Chi  takohi  lih,    I  tie  thee. 

takohi  lih,    I  tie  him,  her,  it,  or  them, 
hvohi  takchi  lih,    I  tie  you, 

IS.  Pres.  tense,  with  possessive  pronouns. 

in  takohi  lih,    I  tie  for  him,  her,  it,  them, 
chin  takchi  lih,    I  tie  for  thee, 
hvchin  takohi  lih,    I  tie  for  you. 

in  takohih,    he  ties  for  him,  her,  it,  them. 


chin  takoliih, 

for  tliee. 

an  takohih, 

for  me. 

hvohin  takohih. 

for  you. 

pin  takohih, 

for  \i». 

hvpin  takchi, 

for  us. 

1870.  J  ^^^^  [Brinton. 

Past  tenses.  There  are  two  past  tenses,  signified  by  the  particles  tuk 
and  tok;  tuk  is  used  for  the  immediate  and  definite  past,  tok  for  the  re- 
mote and  indefinite  past.  They  may  be  combined  to  fbrm  the  relative  or 
pluperfect  past;  as,  tuk  a  tuk,  tuk  a  tok,  tok  a  tuk.  The  particle  R  in 
these  expressions  is  an  article-pronoun,  and  should  be  rendered  thus:  he, 

she,  it  was. 

Past  tense  definite. 

takohi  tuk,  he,  she,  it,  they  tied,  did  tie,  have  tied. 

ish  takchi  tuk,  thou  " 

takchi  11  tuk^  I. 

hvsh  takche  tuk,  you. 

e  takche  tuk,  ,  we. 

eho  takche  tuk,  we,  etc. 

Past  tense  distinctive. 
This  is  formed  by  the  article-pronoun,  okeh. 

takchi  tuk  okeh,     he,  etc.,  tied,  did  tie,  has  tied. 
Another  form  of  the  past  tense  is  made  by  a  nasal  sound  in  the  fina 
vowel,  as,  takchi,  ohamg. 

Future  tense* 
There  are  two  forms  of  the  future,  made  by  the  addition  of  chi  for  the 
immediate,  and  he,  or  hi,  for  the  remote  and  indefinite  future.    The  dis- 
tinctive ftiture  is  made  by  suffixing  okeh  to  chi  and  he;  as,  chi  okeh,  hi 
okeh. 

The  suffix  ashkeh  is  used  for  the  definite,  absolute,  or  imperative  future. 

The  past  and  future  are  combined  to  form  a  relative  future;  as,  tuk  a 
chi,  tuk  a  he,  tuk  ashke,  was  to  tie;  also  chin  tuk,  chin  tok,  he  tuk,  hitok, 
will  have,  shall  have,  would  have,  should  have. 

§  11.   POTENTIAL  MODB. 

This  is  formed  from  the  infinitive  by  suffixing  the  articles  hinla,  may, 
can,  and  pidla,  must,  will. 

**  Present  tense  (but  with  reference  to  future  time). 

Indefinite  takcha  hinlah,  he,  etc.,  may  or  can  tie. 

Definite  takcha  hinlvshhe,         he,  etc.,  may  or  can  tie. 

Distinctive  takcha  hinla  hokeh,      he,  etc.,  may  or  can  tie. 

Indefinite  takchi  pullah,  he,  etc.,  must  or  will  tie. 

Definite  takchi  pullvschkeh,       he,  etc.,  must  or  will  tie. 

Distinctive  takchi  pulla  hokeh,      he,  etc.,  must  or  will  tie. 

The  past  tenses  are  formed  like  those  in  the  indicative  mode,  the  tense 
signs  being  suffixed  to  hinla  and  pulla;  as,  takchi  la  hinla  tuk,  I  may  or 
might  have  tied. 

§  13.   SUBJTTNCTIVE  MODE. 

This  is  formed  from  the  infinitive  by  suffixing  km  for  the  definite  and 
okm  for  the  distinctive.  The  m  takes  the  definite  article-pronoun  r  in  all 
its  forms. 

Note, — km,  if,  when,  whether,  is  compounded  of  k,  a  suffix,  definitive 
of  the  idea  contained  in  the  verb ;  as,  takchik,  he  ties,  at  that,  in  that,  or 
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just  tluU;  and  of  m,  simultaneous  or  suocesstTe,  affirming  or  supposing 
something  in  relation  to  the  idea  limited  or  bounded  by  k,  then,  when,  aa 
the  same  time  or  place;  takchi  km,  when  he  ties  then. 

This  suffix  can  be  added  to  the  other  modes  in  aU  their  tenses;  as»  in- 
ftnitiTe,  takchi  kma,  if  to  tie  him,  when  to  tie  him;  indicative,  **^^**» 
kmah,  if  or  when  he  ties  him;  potential,  takoha  hinla  kmah,  if  he  can  tie 
him. 

Present  tense* 

takchikmvt,  definite  sulgective,  if  he,  etc.,  tie,  then  he. 

takchikmah,  definite  oljective,  ^* 

takchihokmvt,  distinctive  suli^ective,  ** 

takchihokmah,  distinctive  ol^ective,  *  ** 

The  past  and  future  tenses  are  inflected  with  the  personal  pronouns  as 
in  the  indicative,  except  the  forms  which  end  in  eh.  These  are  always  final, 
and  admit  of  no  suffix  nor  inflections. 

In  the  past  tenses,  tuk  and  tok,  the  k  in  kmvt,  kmah,  etc,  is  dropped, 
that  in  the  teuse  particle  taking  its  place.  In  the  remote  fViture,  he^  the 
distinctive  form  is  not  he  okmah,  but  hokmah. 

The  distinctive  form  okm  expresses  a  condition  or  supposition  with 
more  emphasis,  and  implies  a  greater  degree  of  uncertainty  than  km;  as, 
infinitive,  takchi  hokma,  to  tie  him,  if  so;  indicative,  takohi  li  hokmah»  I 
tie  him,  if  so  it  be;  takchi  la  hinla  hokmah,  I  tie  him  if  it  can  be  so. 

Examples:  Romans  XII.  90,  chin  tvnvp  vt  hohchvfo  hokma;  if  thine 
enemy  hunger;  John  XYI.  7,  vno  vt  ia  li  keyu  hokmvno^  if  I  go  not  away; 
same  verse,  amba  ia  U  hokmvto,  but  if  I  do  go  away;  Mat.  IX.  12,  amba 
abeka  yok  mak  oh  chatuk  oke,  but  they  ^distinctive)  who  are  sick;  Luke 
XVI.  30,  im  ona  hokmvno,  if  one  went  unto  them,  then;  Mat.  XI.  15» 
haksobish  vt  i  hinlikmvt,  if  he  have  ears,  definite;  Jolm  XIX.  13,  ish  i  hotoA 
hokmv,  if  thou  lettest  him  go,  distinctive;  Phillip  II.  1,  ^a  hokma,  if 
there  be,  a  suppositive  form;  I.  Cor.  XIII.  8,  nan  ithana  yokmi,  whether 
there  be  knowledge,  a  suspensive  form. 

§  13.   OPTATIYS  MODS. 

This  is  formed  Arom  the  infinitive  by  suffixing  kb  definite  and  okb  dis- 
tinctive. The  particle  b  takes  the  article-pronoun  a  in  its  definite  and 
contradistinctive  forms,  babato,  babauo,  and  o  distinctive  and  emphatio 
as  a  prefix,  in  distinctives  and  contradistinctives* 

takohikbat,  definite  sul^tive,  oh !  that  he,  etc.,  would  tie 

it,  then  he* 
takohiklmh,  definite  objective,  *^ 

takchikbato,  contradistinctive  sulg^tive,  <* 

takchikbano,         contradistinctive  objective,  *^ 

takchihokbat,        distinctive  subjective,  oh  I  that  he,  etc.,  would  tie, 

even  he,  then  he. 
takchihokbah,       distinctive  objective,  ** 

takchihokbato,      contradistinctive  subjective,  «* 

takchihokbano,      contradistinctive  ol^ective,  ** 
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Examples: 

Subjective  form:  shukbo  cliumpak  bato,  oh  I  that  he  would  buy  a  blanket, 
(and  take  it  home  and  wear  it,  etc). 

Objective  form:  shukbo  chumpak  bano,  oh!  that  he  would  buy  a  blanket, 
(then  others  might  buy). 

Contradistinctive  subjective: 

shukbo  chumpa  hokbato,  oh  I  that  he  would  buy  a  blanket,  (instead  of 
borrowing  one),  and  do  something  else,  wear  it,  etc. 

Contradistinctive  objective: 

shukbo  chumpa  hokbano,  ohi  that  he  would  buy  a  blanket,  then  others 
woukl  come  and  buy,  or  do  something  else. 

Luke  XIX.  42,  nana  isht  chi  ai  yukpa  he  ai  ulhpiesa  ka  ish  ithaiyna 
tokokbato,  if  thou  hadst  known,  or,  oh !  that  thou  hadst  known;  even 
thou,  then  thou,  etc.  lali  hokbat,  I  wish  I  could  go  and  I  (do  something) ; 
iali  hokbah,  I  wish  I  could  go  and  he  (do  something).  ^ 

The  persons,  tenses,  and  numbera  correspond  with  those  in  the  indica- 
tive mode. 

§  14.    IBfPERATIYB  HCODB. 

Afflrmatiw: 
ik  takchih,  let  liim,  her,  it,  or  them  tie. 

takchih,  tie  thou, 

ak  takchih,  let  me  tie. 

hvsh  takchih,  ye  tie,  tie  ye  (def ). 

.    ho  takchi,  ye  tie,  tie  ye  (dis). 

ohiah,  go  ye  (dis). 

ke  takchi,  let  us  tie  (def). 

keho  takchi,  let  us  tie  (dis). 

kiliah,  let  us  go  (def). 

kilohiah,  let  us  go  (dis). 

takchashkeh,         let  him,  her,  or  them  tie. 
The  particle  ashkeh  is  suffixed  to  the  infinitive  in  the  last  word  to  ex- 
press an  imperative  in  the  shape  of  a  wish. 

The  imperative  negative  is  formed  by  changing  the  terminal  vowel  of 
the  verb  into  o,  and  suffixing  the  particle  kia;  or  particles  of  negation  may 
be  used,  such  as  na,  wa,  heto,  he,  keyu. 
Examples: 

ik  takcho  kiah,  do  not  let  him  tie. 

ish  takchi  nali,  don' ti  you  tie  him. 

ish  takcha  wah,  you  will  not  tie  him. 

ish  takcha  heto^  you  shall  not  tie  him. 

ish  takcho  he  keyu,  you  shall  not  tie  him. 

Double  negatives  may  be  used,  not,  not  no;  as: 

ak  takcho  ki  nah; 
•  ak  takcho  ka  wah; 

ak  tokcha  ka  he  keyuh. 
Compare  Luke  VII.  89,  ik  akostinincho  ka  heto,  he  would  not  have 
not  known,  t.  «.,  he  would  have  known. 
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g  15.   IBRBQULAR  VEIUn. 

The  irregular  veitM  are:  vbl,  to  kill;  vmo*  to  trinit  to  mow;  Tla»  to  ar» 
rive;  ypa,  to  eat;  ia,  to  go.  The  vowel  ▼  in  tlieee  verbe  is  dropped  in  m 
part  of  the  persone  in  both  numbers;  thus: 

Affirmative  fom. 

Tpah,         he»  etc.,  eats,  t.  #.,  of  one  article  of  food,  vbih,  he  kills. 

Islipah,       thou  eatest  isli  bih,  thou  killest* 

vpalih,       I  eat  ube  lih,  I  kill, 

hvshpah,    you  eat.  hvsh  bih,  you  kill. 

e|)ah,         we  eat  (def).  ebih,  we  kiU. 

Uoh  vpah,  we  eat  (dis).  iloh  vbih,  we  kill. 

Negative  form. 

ik  poll,  he  does  not  eat.  ik  boh, 

^    clUkpoli,  thoo  chikboh. 

ak  poh,                       I  ak  bdh« 

hvchik  poh,  you  hvchikbob. 

ke  poh,                     we  (def).  ke  boh. 

kilohp<^,                     we  (dis).  kUohaboh. 

In  the  fVoquentative  form  of  these  verbs,  the  pronouns  in  the  seoond 
person  singular  and  plural  are  modified  thus:  ahanla,  ihishla,  sing., 
ahashlah,  pi. 

ia,  to  go. 
Affirmative  form.  Negative  Anii\. 

iah,  he  goes,  ik  aiyuh. 

ish  iah,  thou  goest,  diik  aiyuh. 

ialih,  I  go,  ak  aiyuh. 

hvsh  iah,  you  go,  hvchik  aiyuh. 

il  iah,  we  go,  kil  aiyuh. 

iloh  ia,  we  go,  kiloh  aiyuh. 

iksho,  to  be  none,  may  be  a  negative  form  of  vsha  or  )|sha. 

It  is  coi^jugated: 

ikshoh,  he  is  not,  there  is  none, 

ikchikshdh,        thou  art  not. 
iksakshoh,         I  am  not,  eto. 

and: 

ik  im  ikshoh,     he  has  not,  there  is  none  for  him,  etc. 

Koyu,  not  to  be,  has  no  modifications  except  h  predicative,  and  the 
causatives  chi  and  kechi ;  as,  keyudii,  to  make  it  notliing ;  keyukechi, 
keyukma,  if  not,  or.  Kia,  altliough,  is  i^erhaps  an  imperative  form  of  ia, 
to  go,  ikiah,  let  him  or  it  go.  It  has  no  variation  except  to  take  h  pre*^ 
dioative,  kiah,  although  it  be. 

§  16.  It  will  be  seen  that  verbs  have  usually  but  one  form  for  both  singu- 
lar and  plund  numbers.  Some  verbs,  howe>^r,  have  a  plui^al,  made  by  an 
internal  diange;  as,  hikah,  it  flies;  helih,  tlicy  fly;  biniUh,  he  sits;  binohli, 
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they  sit;  talahlih,  he  sets  it  up;  talohlih,  he  sets  them  up;  kopoli,  to  bite, 
plural,  kobli;  kanchi,  to  sell,  plural,  kampila;  bohli,  to  lay  down,  plural, 
kapulli;  tifi,  to  pluok  up.  plural,  tehli;  malleli,  to  run,  plural,  yDilepa. 
Some  verbs  have  this  plural  form  only;  as,  ilhkolih,  they  move  off;  pehlichi, 
he  rules  them;  chiyah,  they  sit.  Some  have  the  singular  number  only;  as, 
issoh,  he  strikes  once. 

Some  few  verbs  are  dual ;  as,  tihlaiah,  they  two  run ;  ittonachih,  they 
two  go  there  together. 

The  inseparable  pronouns  determine  the  number  of  the  verb  in  the  first 
and  second  persons.  The  third  person  singular  and  plural  has  no  persona] 
pronoun;  okla  is  sometimes  used  as  a  singular,  dual,  and  plural  pronoun; 
as,  anumpulit  okla  tok,  they  two  spake. 

Note. — By  a  verb  in  the  plural  is  meant  plurality  either  in  the  subject 
or  object;  as,  wak  pelichih,  he  or  they  drive  cattle,  and  wak  ^  chufiichi, 
they  drive  a  cow.  Here  pelichih  is  in  the  plural  number,  and  chufiichi  in 
the  singular. 


CHAPTER  IV. 


FRBP08ITIONS. 


§  1.  There  are  few  words  in  Choctaw  that  correspond  to  the  English 
prepositions.  The  article-pronouns  to  some  extent  supply  this  want. 
Some  verbs  involve  a  preposition  in  their  meaning;  as,  ona,  to  go  to;  vba, 
to  arrive  at;  bokyupi,  to  bathe  in  the  creek;  husa,  to  fire  at.  The  in- 
separable possessive  pronouns  i,  im,  in,  involve  a  preposition,  to  him,  for 
him,  of  him,  from  him,  against  him;  so  also  do  the  reciprocal  possessives, 
itti,  ittim,  ittin,  to  each  other,  for  each  other^  etc. 

The  preposition,  to,  in  the  infinitive  is  contained  in  the  simple  form  of 

the  verb;  takchi,  to  tie.  The  preposition  of,  showing  the  genitive  or  pos- 
sessive case  is  understood;  iti  hishi,  leaf  of  a  tree.  When  one  of  the 
nouns  expresses  ownership  in  the  other,  the  inseparable  possessive  pronoun 
is  used;  as,  vlla  i  holisso,  the  child  its  book. 

g  2.  As  the  Choctaw  is  deficient  in  single  words  expressing  space  and 
time,  it  uses  in  place  of  them  prepositive  particles  of  definite  significations. 
These  are: 

1.  Locatives. 

They  are:  a,  before  consonants;  ai,  before  vowels,  and  before  y.  This 
means  the  place  for,  in  which,  at  which,  from  which,  to  which,  where, 
there,  then;  as,  afoha,  to  rest  at  or  in  a  place,  a  time  for  resting;  aminti, 
to  come  from;  ahikia,  to  stand  in;,  aianta,  to  stay  at  or  in;  ai  impa,  to  eat 
at  or  there;  ai  iUi,  to  die  in  a  (room,  etc.),  or  at  {noon,  night,  etc. ) ;  aianuk 
fiUi,  to  think  of;  aiahni,  to  long  for;  ayukfa,  to  rejoice  at. 
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Q,  om,  on.  This  is  a  more  definite  locative  than  a^  ai,  andmay  be  trans- 
lated by  on  or  upon;  as,  onbinili,  to  sit  on;  ontalali,  to  ride  on;  oyihlepa* 
to  rush  upon;  ontalali,  to  set  on  or  upon. 

3.  Distinctives: 

Et,  anet,  here,  hither,  to  this  place;  et  is  the  simple  form,  anet  the  in- 
tensive; et  is  from  the  verb  echi,  to  reach,  hand,  or  hold  this  way,  to  pass 
in  this  direction,  intensive  form  anechi.  These  particles  are  transitive 
verbs,  and  are  connected  by  the  letter  t  with  other  verbs.  Echi  has  the 
form  of  a  causative  verb,  ishtishko  §  echih,  pass  the  cup  hither.  Ex- 
amples: et  kanchi,  to  cast  it  this  way;  et  anoli,  to  report  hither;  et  anuk 
filli,  to  think  this  way;  awethikia,  to  stand  this  way,  toward  the  speaker. 

Pit,  thither.  This  is  a  subjective  directive  (made  so  by  the  t).  Jt  is 
from  the  verb  pila,  to  send  o£f,  or  throw,  from  the  speaker  to  some  other 
point.  Examples:  pit  kanchi,  to  throw  that  way;  pitauoli,  to  report  it 
thither;  pit  anukfilli,  to  think  of  thither;  pit  hikia,  to  stand  or  lean  that  way. 

8.  Instrumental: 

Isht,  with.  This  is  derived  from  the  verb  ishi,  to  take,  with  t  distinct 
tive  and  continuative.  Its  literal  meaning  is  often  lost  in  the  many  uses 
it  has  as  a  prefix.  Examples:  ishtabeka,  to  be  sick  with;  ishtanowa,  to 
walk  with;  ishtan  umpuli,  to  talk  of;  ishtanuk  filli,  to  think  about;  islit- 
holitopa,  to  take  it  and  be  rich. 

4.  Of  motion. 

Ant,  from  ayvt,  means  motion  hither,  to  a  place;  as,  ant  anta,  to  come 
and  stay. 

Out,  from  onvt,  means  motion  thither  to  a  place;  as,  out  anta,  to  go  and 
stay. 

5.  Social. 

Iba,  with,  in  company  with,  awaya,  to  go  with,  awant,  to  bring  with. 
Examples:  ibatoksvli,  to  work  with;  ibapisa,  to  see  with,  a  school-mate; 
itanowa,  to  travel  together,  a  fellow-traveler;  awantanta,  to  stay  with; 
awantia  to  go  with,  awaya,  to  marry,  fem.  t.  e,,  she  married  him;  itawaya, 
he  marries  her,  or  they  marry. 

6.  The  war  or  fire  particle: 

This  is  ito,  before  a  consonant;  it,  before  a  vowel.  This  particle  implies 
mutuality  of  action  between  the  fire  and  what  is  put  on  it,  or  between 
those  who  kindle  fires  in  a  hostile  manner  against  each  other.  Examples: 
oti,  to  kindle  a  fire;  itoti,  to  fire  each  other;  itotia,  to  go  to  war;  itot^ya, 
to  wage  war  by  fires.  It  is  used  in  the  New  Testament,  Mat.  VII.  50,  tvli 
a  bila  luak  chito  k^  pit  ito — ashacha  he,  to  cast  them  into  the  furnace  of 
fire.  This  particle  ito  may  help  us  to  understand  how  wars  were  formerly 
waged  by  fire  rather  than  by  weapons,  these  being  very  imperfect  in  con- 
struction, while  fire  was  always  at  hand. 

§  8.  These  particles  have  various  combinations  with  each  other;  as,  aio, 
aiom,  ai  on,  ont  ai,  ant  ai,  out  isht,  ant  isht,  isht  o,  etc.,  but  as  they  are 
written  separately,  they  can  be  readily  understood.  Examples:  ont  ai  isht 
ia,  go  and  of  it  take  and  go;  isht  im  ai  achukma  hokeh,  they  take  and  in 
them  have  pleasure,  it  is  so;  ishtai  o  holissochi,  to  write  on  it  therewith. 
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CHAPTEE  V. 


NOUNS. 

§  1.  In  Choctaw  there  is  no  grammatical  diifei'ence  between  common 
and  proper,  animate  and  inanimate,  concrete  and  abstract  nouns.  They 
have  no  internal  changes  nor  inflections  to  denote  number,  gender,  or  case. 
These  accidents  ai^  supplied  by  additional  words,  or  are  left  unexpressed. 

§  2.  Number. — Nouns  are  presumed  to  be  in  that  number  which  is  most 
natural  to  them.  If  the  number  is  required  to  be  specified,  numerals, 
numeral  adjectives,  pronouns,  or  verbs  are  subjoined.  Examples:  wak,  a 
cow,  cows;  wak  achofa,  one  cow;  wak  tuklo,  two  cows;  wak  lawa,  many 
cows;  wak  moma,  all  the  cows;  wak  vmmi,  my  cow  or  my  cows;  hatak  vt 
antah,  a  man  stays;  hatak  vt  ashah,  men  are  staying;  wak  vt  tihlaiah,  the 
two  cows  run. 

§  3.  Gbnder. — A  few  nouns  only  have  names  in  the  masculine  and 
feminine  gender;  as,  hatak,  a  man;  ohoyo,  a  woman;  nakni,  a  male;  tek, 
a  female.  When  gender  is  emphatic,  these  words,  nakni,  and  tek,  are  sub- 
joined; as,  vlla  nakni,  a  boy;  vlla  tek,  a  girl;  issinakni,  a  buck;  issi  tek, 
a  doe. 

§  4.  Case. — All  nouns  take  article-pronouns  for  specification,  emphasis, 
and  case.  The  subjective  relation  of  a  noun  to  a  verb  is  indicated  by  the 
article-pronouns  in  the  nominative  case  ;  the  objective  relation  by  the 
article-pronouns  in  the  oblique  case.  A  noun,  however,  is  often  used  by 
itself,  without  the  article-pronoun,  and  may  then  be  either  in  the  nomina- 
tive or  oblique  case,  the  connective  alone  deciding  which,  though  usually 
it  is  oblique.  Examples:  hatak  vt  mintih,  man  he  comes;  hatak  mintiah, 
man  comes,  or  men  come;  hatak  vt  pisali,  a  man  sees,  or  men  see;  hatak 
^  pisah,  man  him  (or  men  them)  he  sees. 

§  5.  The  nominative  and  oblique  independent.  This  occurs  when  two 
nouns  or  pronouns  are  in  a  subjective  or  objective  relation  to  the  same 
verb.  In  this  case  the  first  is  emphatic  or  independent;  as,  hatak  okvto  i 
nitak  vt  hvshvk  ak  o  chiyuhmi  hokeh,  man  as  for,  he  for  him,  days  they, 
grass,  that  which  is,  like  they  are,  so  it  is. 
hatak        achvfa        hosh        ushl        vt  in        tuklo         tok, 

man       a  certain        he  sons      they      to  him     two     so  it  was. 

In  these  sentences,  hatak  okvto  and  hatak  achvfa  hosh,  are  in  the 
nominative  case,  and  nitak  vt  and  ushl  vt,  are  also  in  the  nominative  case. 
So  in  the  oblique  case: 
hvchishno  ma,        isht  hvchi,  mihacha  he, 

you  indeed,  you,        it  shall  not  be  judged  to,  or  you,  you  shall 

not  be  judged. 

§  6.  The  possessive  or  genitive  sense. 

Possession  may  be  shown  by  simple  position;  as,  iti  hishi,  ti-ee  leaf,  the 
tree's  leaf;  hatak  kvllo,  man  strength,  the  man's  strength,  a  man  of 
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From  neuter  verbs: 

kvllo,  to  be  strong,  strength. 

ahli,  to  be  true,  truth. 
From  verbs  with  the  locative  particle  a  or  ai: 

achanli,  a  chopping  place. 

impa,  to  eat,  aiimpa,  a  table. 

apisa,  a  looking  glass. 

abvsha,  a  saw>pit,  from  bvsha,  to  be  sawn. 
From  verbs  with  the  particle  isht  instrumental: 

isht  bvsha,  a  saw. 

isht  talakchi,  a  band. 
From  verbs  with  tlie  particle  na  or  nanta; 

nakandii,  a  seller,  from  kanchi,  to  sell. 

nanithana,  a  pupil,  from  ithana,  to  learn. 
From  verbs  with  the  definitive  particle  ka  or  kakah: 

falamaka,  the  return,  from  falama,  to  return. 

chukbika,  a  comer,  from  chukbi,  to  be  a  comer. 

lapalika,  the  side,  from  lapali,  to  be  the  side  of. 

chitokaka,  the  Great  One,  God,  from  chito,  to  be  great. 
From  the  verb  ahpi,  to  be  first  in  time: 

achafahpi,  the  first  one. 

ishahpi,  the  first  taken. 

tofahpi,  to  first  of  summer,  the  spring. 

huslitolahpi,  the  first  of  winter,  the  autumn. 

vttahpi,  the  first-bom. 
With  ushi,  a  son,  to  make  a  diminutive: 

bokushi,  a  brook,  lit.,  son  of  a  creek. 

hinushi,  a  path,  from  hina,  a  road. 

ibbakushi,  the  fingers,  from  ibbak,  the  hand. 

iyushi,  the  toes,  from  iyi,  the  foot. 
With  vpi,  a  stalk,  stem,  trunk  of  a  tree,  main  channel  of  a  river,  etc: 

iyvpi,  the  leg. 

bissvpi,  a  briar,  bramble. 

hatakvpi  humma,  a  red  man,  an  Indian. 
From  the  union  of  two  nouns: 

bila  pvla,  lamp-oil. 

hvpi  oka,  brine,  salt  water. 

iti  hishi,  leaf,  leaves. 

nishkin  okchi,  tears. 
From  the  union  of  three  nouns: 

chukfi  hishi  shapo,  a  wool  hat,  sheep-hair-hat. 

wak  hakshup  shukcha,  a  saddle-bag,  cow-skin-bag. 
From  a  noun  and  an  acUective: 

bota  tohbi,  floui*,  white-flour. 

hvpi  champvlli,  sugar,  salt-sweet. 

A.   P.   S.— VOL  XI. — 17e 
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The  terms  of  relationship  are  numerous,  and  differ  materially  in  applica- 
tion from  those  used  in  the  English  tongue;  as  will  be  seen  in  the  follow- 
ing list: 

I.  Kinsliip  by  blood. 

1.  In  the  male  line. 

vmafOy  my  grandfather,  the  father  of  my  father  or  of  my  mother,  their 
fathers,  brothers,  and  male  cousins. 

aki,  my  father,  his  brothers,  his  male  cousins,  his  uncles  and  nephews, 
tlieir  brothers  and  male  cousins. 

vmoihif  my  maternal  uncle,  his  brothers  and  male  cousins. 

akni^  the  eldest  among  brothers,  and  male  cousins. 

u%hi^  a  son,  •««(?,  my  son,  son  of  the  father,  father^  s  brothers,  male 
cousins,  son  of  the  mother,  her  sisters  and  female  cousins,  son  of  the 
father's  sister  (said  by  this  father's  son). 

Hohaiyi,  my  nephew,  a  son  of  my  sister  or  her  female  cousin. 

Bapok  nakniy  my  male  grandchild,  my  sister's  male  grandchildren,  my 
brother's  children  (said  by  an  aunt). 

ittibapiBhiy  brother,  literally  those  who  suck  together,  a  general  name  for 
brothers  and  male  cousins. 

vmmvnni,  my  elder  brother  or  cousin. 

sa  nakfishf  my  younger  brother  or  cousin. 

i  nakflf  her  brother,  spoken  by  a  woman. 

2.  In  the  female  linie. 

vppokni,  my  grandmother,  her  sisters,  female  cousins  and  their  mothei's. 

hvahkef  my  mother,  her  sisters,  and  female  cousins. 

ahukni,  my  aunt,  her  sisters  and  female  cousins. 

aknif  the  eldest  child  among  sisters  and  female  cousins. 

V8?ietik,  or  svsotekf  my  daughter,  the  daughter  of  my  sisters  or  female 
cousins,  the  child  of  my  father's  sister,  her  sister  or  her  cousin. 

aapoktek,  my  granddaughter,  my  sister's  grandchildren,  the  female  child 
of  a  brother's  sister.  , 

itte  bapishi,  sisters,  female  cousins,  common  gender. 

vmmvnni,  my  eldest  sister  or  cousin. 

aanakfish,  my  younger  sister  or  cousin. 

antek,  my  sister  or  female  cousin,  said  by  a  man. 

II.  Kinship  by  marriage. 

hatak,  husband,  UteraUy,  her  man. 

tekehif  wife,  im  ohoyOy  his  woman. 

Bvppoehiy  my  father-in-law,  said  by  the  man. 

nppoehiy  ohoyoy  my  mother-in-law,  said  by  the  man. 

Dm«/a,  my  father-in-law,  said  by  the  woman. 

.  vppokni^  my  mother-in-law,  said  by  the  woman. 

Bayup,  my  son-in-law. 

»apok,  my  daughter-in-law. 

wnalakusi,  my  brother-in-law,  brother  of  my  wife. 

vmalakf  my  brother-in-law,  husband  of  my  sister. 

vin<tfOy  my  uncle,  the  husband  of  my  aunt. 

tmcUakusi  ohoyoj  my  sister-in-law,  sister  of  my  wife. 


sahaiya,  my  sister-in-law,  wife  of  my  brother,  also  wife  of  m 
of  my  nephew. 

yppo,  my  sister-in-law. 

lapok,  my  sister-in-law. 

n«M«,  the  wife  of  my  father's  brother. 

haloka,  a  family  name  for  son-in-law,  father-in-law,  and  mot 

While  formerly  the  kintmen  (ikta)  and  the  peoples  {okla)  ) 
namea,  the  family  had  none.'  The  names  of  individuals  were  aij 
some  trait  or  quality.  Some  of  the  masculine  names  tnean  Con 
Stand  and  kill,  Kill  all,  Eill  aod  go;  some  of  the  feminine  nai 
Giver,  Bringer,  She  who  loops  up  her  hair,  Take  water  and  giv 
times  of  war  brave  men  reoeived  titles,  such  as  Red  bird,  Red 
owl,  etc. 

The  individual  name  is  sacred,  and  is  never  used  in  oommoi 
tiou;  the  name  of  relationsliip,  my  brother,  my  cousin,  is  us< 
The  wife  speaks  of  her  hustiand  as  vlla  iki,  the  children's  fathe 

The  ancient  law  of  marriage  was  that  no  man  could  choose  a 
own  ikta.  Hence  tlie  matter  of  clan  relationship  became  one  o 
portance,  and  upon  it  the  terms  of  relationship  in  general  were 
common  salutations,  the  husband  addressed  his  wife's  clan  aavn 
my  people,  but  his  own  clan  as  vm  ai  obla  mah,  inserting  t! 
particle  ai,  with  an  emphatic  sense. 

Parents  usually  refer  to  their  ofTspring  as  vUa,  the  child,  or  c 

There  are  no  words,  such  as  great-grand-fatber,  great-grani 
to  express  relationship  in  the  same  line  beyond  grandfather  anc 
All  ancestors  and  descendants  more  remote  than  these  are  ci 
criminately  by  these  terms. 

1 13.  Termination  of  nouns. 

Nouns  may  end  with  the  vowels  a,  i,  o,  u,  and  with  the  eons* 
k,  1,  n,  p,  s,  and  sh;  fakit,  a  turkey,  the  only  noun  eudingin  t, 
a  borrowed  word.  Those  which  end  with  a  consonant  take 
pronouns  which  begin  with  a  vowel  sound;  as,  at,  vt,  o«h,  ot, 
ona,  or  with  the  euphonic  y;  as,  yvt,  yosh,  jocha,  ya. 


CHAPTER  VI. 

ADJECTIVES. 

§  1.  The  words  used  as  adjectives,  or  attributes  of  nouns,  ai 
verbs.  AU  the  classes  of  verbs  are  used  to  modify  noims,  but  I 
tive  neuter  verb  is  that  most  frequently  employed.     When  s 
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nouns  as  ac^ectlves,  the  verbs  drop  tlie  inseparable  and  article-pronouns 
which  belong  to  verbs  alone,  but  continue  to  be  modified  by  the  internal 
changes  of  the  verb. 

§  2.  The  adjective  follows  the  noun  it  qualifies,  and  the  article-pronouns 
subjoined  to  nouns  are  removed  and  placed  after  the  adjective.  Thus, 
hatak  vt  mintih,  a  man  is  coming;  hatak  achukma  yvt  mintih,  a  good  man 
is  coming.    The  adjective  agrees  with  its  noun  in  number  and  case. 

§  8.  Affirmative  and  negative  forms. 

Adjectives  are  changed  from  the  affirmative  to  the  negative  forms  as 
Terbs  are.  Thus,  hatak  kvUo,  a  strong  man ;  hatak  ikhvllo,  a  man  not 
strong;  ^hli,  true;  ikahlo,  not  true.  A  noun  with  its  adjective  may  be 
conjugated  like  a  verb  through  the  modes  and  tenses  in  the  affirmative 
and  negative  forms. 

§  4.  Number. 

Adjectives  have  a  singular  and  plural  number.  The  plural  is  formep 
from  the  singular  by  internal  changes,  and  by  the  addition  of  other  words. 
Examples: 

Singular. 

achukma, 

chito, 

falaia, 

falvsa, 

pvtha, 

ibakchufanli, 

ibakhatanli, 

ibakpishanli, 

ibaktasanli, 

yushkotoli, 

yushbonoli, 

yushtololi, 

okchvmali, 

§  5.  Comparison. 

The  degrees  of  comparison  are  much  more  numerous  than  in  English. 
They  are  expressed  either  by  internal  changes,  or  by  the  addition  of  other 
words.    Example:  achukma,  good. 

Descending  graduation. 

achukma  ik  ono,  not  good  enough, 

achukma  ik  lawo,  less  good, 

achukma  momak^  ik  lawo,  less  good  than  all. 

achukma  iklawokit  taha,  completely  less  good  than  all. 

Positive  degrees. 

achukma,  good, 

achokma,  goodish. 

achuhkma,  good  emphatically. 


good, 

large, 

long, 

long  and  slender, 

wide, 

tapering, 

bald  faced, 

round  and  pointed, 

starved  in  the  face, 

short, 

curly  haired, 

short, 

green, 


Plural. 

hochukma. 

hochito. 

hofaloha. 

falvspoa. 

hopvtka. 

ibakohufashll. 

ibakhatashli. 

ibakpashashli. 

ibaktasashli. 

yushkotushli. 

yushbonushli. 

yushtolushli. 

okohvmashli. 
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aohoyukmn,  good  in  an  inoreaaed  degree, 

aohykmiiy  good  diRtinotly  compared  with  otliers. 

aoliQliukma,  good  and  growing  better. 

Comparative  degree. 


aohukma  i  nhaliU, 

Superlative  degree. 

aohukma  moma  i  shalili, 
aohukma  kvt  i  shaht  tahli, 
aohukma  kvt  i  shaht  talia. 


better. 


best. 

best,  he  completes  it,  sulijoctive. 
best,  it  is  completed,  ol^ective. 
The  last  two  expt^essions  are  attempts  to  translate  the  English  superla- 
tive, and  are  not  natural  to  the  language.    They  are  rarely  heard. 
Diminutives. 

iskitini,  small, 

okpulo,  bad, 

kanomi,  few, 

Sometimes  it  is  expressed  by  a  kind  of  lisp;  as  for  ikdiito,  not  lai^^, 
say  iksito. 

g  6.  Numerals. 

These  are  all  parsed  like  verbs,  but  are  here  called  adjectives,  in  accord* 
anoo  witli  custom. 

Cardinal.  Oitlinal. 


iskitvnisi, 

okpulosi, 

kanomusi. 


smallish. 

baddish. 

fewisli. 


1.  aohvfa. 

8.  tuklo. 

8.  tukohina. 

4.  ushta. 

5.  tahlapi. 

6.  hannali. 

7.  untuklo. 
B.  untuchina. 

9.  chakali. 

10.  |x>koU. 

11.  auahclivAi. 
18.  aualituklo. 
18.  auahtuolilna. 

14.  aualuislita. 

15.  aualitalilapi. 
10.  auahhannali. 

17.  auahuntuklo. 

18.  aualiuntudiina. 
10.  auah  ohakali. 
80.  pokoli  tuklo. 
80.  pokoli  tuchina. 

100.  tahlepa  aclivAi. 

1000.  talilepa  sipokni. 

The  word  auah  means  with,  akuoha, 
for  portions  less  Uian  one  half. 


tikba. 

atukla,  or  hittukla. 

atuohina,  or  hittuchina, 

aiuslita,  or  isht  aiushta. 

islittahlapi. 

islit  hannali. 

isht  untulo. 

isht  untuchina, 

islit  chakali. 

islit  pokoli. 


out  of,  over.    There  are  no  woitls 
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CHAPTER  VII. 

ADYBRBS. 

§  1.  Adverbs  in  Choctaw  are  verbs  as  well  as  adverbs.  They  are  either 
primitive  or  derived.  The  former  are  single  words,  such  as  beka,  always; 
bano,  only;  ilia,  merely;  tokba,  very  much;  §hli,  certainly;  pulla,  surely. 

§  2.  Derived  adverbs  are  formed  in  various  ways.  When  two  verbs 
have  a  connective  between  them,  the  first  of  them  may  serve  merely  to 
qualify  the  second  and  must  then  be  rendered  adverbially,  though  both 
may  be  parsed  as  verbs;  as,  achukmalit  hvsh  hoyashke,  do  ye  search  dili- 
gently, Mat.  II.  8. 

Adverbs  of  place  are  formed  from  the  demonstrative  pronouns  ilvppa, 
here;  yvmma,  there.  These  take  some  of  the  article-pronouns;  ilvppakinli, 
right  hei*e;  yvmmakinli,  right  there. 

Adverbs  of  number  are  derived  from  the  numerals;  as,  ushta  ha,  four 
times;  ai  ushtaha,  at  the  fourth  time. 

Adverbs  of  time  past  are  derived  from  the  definite  article-pronoun  ash, 
renewed  mention;  as,  mish  ash,  day  before  yesterday;  hopakik  ash,  long 
since,  long  ago. 

Adverbs  modify  each  other;  fehna  chohmi,  somewhat  very;  fehna  pulla, 
surely  very.  The  degree  of  modification  is  varied  after  the  manner  of  ad- 
jectives, by  emphasis,  by  prolonging  the  sound  of  a  word,  or  by  insei*ting 
a  syllable;  as,  fehna,  fiena;  cheki,  chehki;  chiki,  chehika. 

Diminutives  are  formed  by  adding  si;  as,  olatomasi  from  olatoma,  this 
way,  on  this  side  of;  bilikasi  from  bilika,  close  by. 

§  8.  Interrogatives.  These  are  definite  and  distinctive.  The  distinctive 
calls  for  a  definite  answer;  katima  ish  ia  hoh  cho?  where  are  you  going  ? 
anchuka  ia  lih,  I  am  going  to  my  house. 

In  speaking  an  interrogative  tone  is  used,  and  to  increase  the  strength 
of  the  interrogation  the  final  syllable  ends  with  a  nasal  sound;  ant§?  is  he 
staying  ?  minti  ?  is  he  coming  ?  As  there  is  no  predicate  in  such  inter- 
rogations, the  verbal  h  final  is  dropped.  There  is  a  milder  interrogative 
where  the  nasal  sound  is  dropped,  and  the  h  predicative  is  suffixed;  as, 
yohmikah?  is  it  thus?  yobatuh  ah?  could  it  be?  Interrogatives  with 
the  nasal  are  distinctive;  without  the  nasal  they  are  definite. 

An  interrogative  in  the  negative  demands  an  affirmative  reply ;  as, 
yvmmak  keyu  ?  is  it  not  that  ?— it  is  that. 

The  principal  interrogative  adverbs  are  katima?  or  mvto?  where? 
nanta?  what?  katiohmi?  how?  cho?  an  interrogative  particle.  Ex- 
amples: 

Katima  ishia  h§  ?  Where  did  you  go  ?  (definite.) 

Katima  ishia  hg  ?  Where  did  you  go  ?  (distinctive.) 

§  4.  Adverbs  take  the  article-pronouns,  and  some  inseparable  pronouns; 
as,  sa  tikba,  before  me  (in  place);  an  tikba,  before  me  (in  time).  When 
they  follow  verbs,  the  article-pronouns  of  the  verbs  are  removed,  and 
placed  after  the  adverbs. 
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a  new  subject  with  its  copula  takes  its  place.     This  conjunction  may 
be  translated  by  any  of  the  personal  pronouns  in  the  third  person. 

g  3.  The  conjunction  in  the  nominative  case  connects  two  or  more  sub- 
jects to  one  verb;  as,  Acts  II.  8 — 11,  where  mikmvt  and'  micha  comiect 
the  names  of  several  nations  with  eho  haiyak  loshke. 

"When  there  is  one  subject  and  two  or  more  predicates,  the  subjfect  is 
connected  with  all  the  predicates;  as,  Luke  XV.  13,  where  the  connective 
is  suffixed  to  the  predicates  as  a  copula. 

But  when  another  subject  and  predicate  following  the  first  are  connected 
with  it,  the  conjunction  is  in  the  oblique  case.  This  change  of  case  gives 
notice  of  the  succeeding  subject  and  predicate;  as.  Mat.  I.  2:  Eblaham  vt 
Aisak  «^  tobachi  tok;  atuko  Aisak  vt  Chekob  a  tobachi  tok;  here,  atuko  is 
in  the  oblique  case,  and  connects  the  two  prepositions,  and  shows  two  dif- 
ferent subjects*  If  it  were  atuk  osh  instead  of  atuko  it  would  make  Abi*a- 
liam  a  subject  of  the  second  preposition.  The  genealogy  of  the  Saviour  in 
Luke  III.,  illustrates  the  same  usage.  The  conjunction  milnna  is  there 
used,  **and  he,"  the  subject  of  the  next  verb.  This  change  in  the  con- 
junction does  not  change  the  subject  to  the  object.  It  gives  notice  of 
another  subject,  and  connects  them  both  by  mihma.  The  copula  is  sohed, 
and  the  way  opened  for  another  subject  to  take  it.  Thus,  in  Luke  XYIL 
10:  achvfa  kok  osh  Falisi  okma,  achvfa  kvto  publikan  a  tok  ;  okma  is  in 
the  oblique  case.  These  instances  exhibit  the  diil'erence  between  a  con- 
Junction  in  the  nominative  and  oblique  cases. 

g  4.  Conjunctions  are  divided  into  the  following  clp£ses: 

1.  Copulatives ;  definite  subjective,  and,  then,  t,  cha,  micha,  mihmvt, 

mikmvt,   yohmi  cha,   yumohmi  cha,   yohmi  mvt, 

yumohmi  mvt. 
definite  objective,  na,  mina,  mihma,  mikma. 
distinctive,  mih  ho,  mill  hosh. 

2.  Distinctives ;  or,  Jf  not,  unless,  except,  but,  kcyukm vt,  keyu  hokmvt, 

amba,  ikshokmvt,  keyukma, 

8.  Concessivcs  ;  although,  neverthelefs,  be  it  fo,  ndmit  it.  They  con- 
cede something  whicli  has  been  said.  They  are  kia 
and  amba.  The  distinctive  article-pronouns  osh,  o, 
and  oh,  often  precede  kia,  as  akohkia,  okako  kia. 

4.  Adversatives ;  but,  yet,  notwithstanding,  amba,  kia;  atuk  ak  o,  but, 

Luke  XIX.  14. 

6,  Causals ;  therefore,  for,  because,  as,  so  as,  okvt,  yohmi  hosh,  yohmi 

kokvt,  yomohmi  hosh,  yomohmih  hob,  yomohmi  hokah. 

6.  Illatives  ;  therefore,  wherefore,  on  account  of,  yomohmi  hokvt,  yo- 

mohmi hokah. 

7.  Finals ;  because,  for,  hokvt,  hokah,  yohmi  hokvt,  yohmi  hokah. 

8.  Conditionals;  if,  lest,  wlien,then,  provided,  kmvt,  kma  (def.),  okmvt, 

okma,  (dis). 
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9.  SuspeiudTM ;  whether,  whether  or,  kmA  (def.),  okmA,  (dia.),  ish  tob- 

bichikmA;  iali  lusachikmi^  whether  white  or  Ulac^ 
Mat  V.  80. 

Examples  of  ooi\|uncUon8: 


Again, 

Al80» 

Although, 

And, 

Because, 

Besides, 

But, 

Except, 

Since, 

Therpfore, 

Unless, 


anonti,  auowa,  liinimakma,  himakona. 

aiona,  itatuklo,  mvt,  ma,  akiuH. 

kia,  okak(>,  okakosli. 

cha,  na,  micha,  mina,  milimvt,  mihuia,  miknivt,  mikxoiu 

hokvt,  hoka,  hatukosli. 

aiena,  micha,  mlknivt,  mikma. 

amUa,  kia« 

keyukma,  akcho. 

hatukoAli,  hatuko. 

yvniohmlkmvt«  yvmohmikQ,  yvmohmihokvt. 

keyukmvt,  koyuhokmvt. 


CHAPTER  IX. 


IKTKRJKCTIONS, 

g  1.  The  Inteijections  may  be  divided  into  two  classes,  tlie  subjective 
and  tlie  ol\jective. 

S  8.  The  subjective  interjections. 

These  are  produced  by  a  sudden  ebullition  of  feeling  and  merely  manifest 
the  state  of  the  speaker*  s  mind,  as  aksliukeh  I  oh !  on  account  of  pain  Htmi 
water  or  cold;  akshupeh  I  oh  I  when  tlie  pain  is  fi»ni  fire;  uUeh !  for  any 
severe  pain;  ikikeh !  when  in  disti'oss  of  mind  or  body. 

§  8.  The  objocti\'e  interjections. 

Those  are  employed  to  excite  the  attention  of  the  party  addrcsse^l; 
int^Ui  I,  ok  !,  okintivh  !,  well  I  now  !  U8e<l  for  defiance  or  banter;  yak  oli  ! 
look  hero !,  yak  okeh,  thanks  to  you ;  yokokch,  in  lamentaition  ;  omch  ! 
omishkeh  !  to  call  attention,  Give  ear  I  Thcro  aiv  interjections  for  timo8 
of  sport,  of  mourning,  of  war,  victory  and  defeat.  Some  are  common  to 
both  sexes,  some  uschI  by  only  one. 

^  4.  Inteijections  oliiotly  used  by  men. 


AhQh, 

PuUashkeh, 

Auohmeh, 

Hahah, 

Han, 

lluropheh. 

Ok, 

Okintah, 

Omeh, 

Omishkeh, 

Yakoh !  yaklh !, 


no  !  stop  !  take  heed ! 

God  forbid ! 

all  indeed  I 

oh! 

oh !  what ! 

oh  I  in  anger,  defiance,  or  pain. 

well !  now  !  as,  I  dare  you  I 

well,  come  on,  I  dara  you. 

to  invite  the  attention  of  hearers. 

the  same  in  more  solemn  style. 

a  sliout  by  tlie  warner  to  the  ballplayers. 
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Interjections 

chiefly  used  by  women. 

Aiena, 

alas,  wo  is  me. 

Aiyenaheh, 

alas,  wo,  uttered  at  funerals. 

Ehwah, 

fie  I  begone,  in  reproach  or  disgust. 

Aiheh, 

oho  !  half  in  fun  and  half  in  earnest. 

Wehkah, 

quit !  don't ! 

Kaihoh, 

oh  I  in  fear. 

Interjections 

common  to  both  sexes. 

Ok  hoh, 

no  I  no  !  quit  I  in  anger. 

Aksliukeh, 

oh  dear  I  it  hurts  me  ! 

Oksliupeli, 

oh  !  it  bums  ! 

Eliah, 

woe,  woe  ! 

Hai, 

in  disappointment* 

Hok, 

oh! 

Hush, 

alas  I 

Hushha, 

alas  I 

Ikkikeh, 

alas !  pity ! 

Intah, 

well,  now,  come,  enough  I 

Issah,- 

quit  I  be  off !  stop  I 

Mall, 

look  there  now,  sign  of  vocativev  . 

Makhalokah, 

*Met  it  be  so  to  him,"  in  contempt* 

Misliia, 

begone ! 

Okkvnno, 

indeed  I 

Okokkoh, 

oh  dear !  alas  ! 

Slated  Meeting,  April  15,  1870. 

Present,  ten  membe]*3. 

Mr.  Fhaley,  Vice-President)  in  the  Chair. 

Donations  were  announced  from  the  Acclimatisation  So- 
ciety of  Piaris;  the  Editors  of  Nature;  the  Commissioners  of 
Emigration  of  the  State  of  New  York;  Prof.  Rdhrig,  of  the 
Cornell  University ;  the  Essex  Institute;  Dr.  Newberry;  the 
Phila.  Acad.  Nat.  Sciences;  Journal  of  Med.  Sciences,  and 
Franklin  Institute,  and  the  U.  S.  Secretary  of  the  Treasury. 

Prof.  Cope  exhibited  and  described  vertebrae  and  other 
parts  of  a  new  species  of  Bottosauriis,  found  in  the  upper  beds 
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of  the  Cretacoous  Groon  Sand  of  Burlington  Co.,  X.  J.*  an,! 
showed  how  it  dilVereil  from  B.  IlarlanL 

Pn>f.  Hayden  exhibiteil  photographs  of  fi>ssil  fishes^  frv*:n 
the  Groou  River  looalitv  di>scrilx\l  at  the  last  meetinsr*  <ii:.i 
desoribod  a  new  proi.H?ss  of  picture  printing,  from  which  & 
great  improvement  in  the  rejm^entations  of  natural  objooc^? 
may  Ix*  exjwtiHl ;  he  also  showed  sketches  of  Gelogical  s^v*- 
tions  of  the  Rocky  Mountain  roi*ks. 

Dr.  Brinton  desoriKxl  the  jHxniliar  moile  adopted  by  Mr* 
Charency  for  interpreting  some  curious  inscriptions  uewly 
discoveretl  at  Pelenque. 

The  Society  then  priX\^eiK\l  to  ballot  for  memlx*r«,  non^in^- 
tions  Nos.  Ool,  (>r>2,  (k>4  and  (mo,  being  |>ostjx>neil  for  the 
prcsiMit, 

When  the  IxiUot  lK)xe3  were  examined  by  the  presidinir 
olRoer,  the  following  persons  were  declared  duly  elected  mem- 
bers of  the  Society; 

Major  R.  S,  WilUamsi>n,  U.  S.  Engineers. 
Hon.  J.  D.  Cox,  of  Washington,  D.  C. 
Prof.  Charles  II.  Ilitchcoi^k,  of  New  York  City. 
Mr.  Edmund  Quincy,  of  Dedham,  Mass. 

And  the  Society  was  adjourned. 


Present,  twenty -five  members. 

Tictters  accepting  membership  were  received  from  Mr.  J.  P. 
Cox,  dated  Dejxartment  of  the  Interior,  Washington,  April 
26 ;  Mr.  Edmund  Quincy,  dated  Dedham,  Mass.^  April  20 ; 
and  Mr.  C.  11.  Hitchcock,  dated  Ilanovor,  N.  II.,  April  i\\ 
1S70. 

Photographs  of  Prof,  F.  L.  O.  Rohrig,  Cornell  rniversitr, 
Ithaca,  N.  Y.,  and  Dr.  Horn,  of  Philadelphia,  were  nx^eivoil 
for  the  album. 
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Letters  acknowledging  the  receipt  of  Proceedings  and  an- 
nouncing transmissions,  were  read. 

Donations  for  the  Library  were  received  from  the  Koyal 
Academies  and  Societies  at  St.  Petersburgh,  Munich,  Gcittin- 
tren,  Copenhagen  and  Edinburgh ;  the  Society  at  Marburg ; 
the  Geological  Society  at  Berlin;  Geographical  Society  at 
Paris,  and  Astronomical  Society  at  London ;  the  Institutes  at 
Salem,  Philadelphia,  and  Baltimore;  the  New  Jersey  and 
Pennsylvania  Historical  Societies;  the  State  Geologist  of 
New  Jersey ;  Dr.  Ruschenberger,  Hon.  W.  D.  Kelley,  Mr.  C. 
II.  Hunt,  Genl.  Abbott,  and  the  Public  School  Commissioners 
in  St.  Louis. 

The  death  of  a  late  member  of  the  Society,  Mr.  Franklin 
Peale,  of  Philadelphia,  on  Thursday  morning.  May  5,  aged  74, 
was  announced  by  Mr.  Robert  Patterson,  who,  on  motion  of 
Mr.  Fraley,  was  appointed  to  prepare  an  obituary  notice  of 
the  deceased. 

The  Secretary  communicated,  as  from  the  author,  the  sec- 
ond part  of  a  Memoir  on  the  Geological  Position,  Characters 
and  Equivalencies  of  the  Marshall  Group,  by  Prof.  Alex. 
AVinchell,  Part  I.  of  which  was  published  in  the  Proceedings, 
No.  8L 

The  Secretary  gave  the  following  account  of  beads  from 
Indian  graves  on  the  Susquehanna  River,  now  in  the  posses- 
sion of  Prof.  S.  S.  Haldeman,  of  Columbia,  Pa. 

A  bead  found  in  an  Indian  grave  near  Bainbridge,  Lancas- 
ter Co.,  Pa.,  in  making  the  Pennsylvania  Canal,  about  the  year 
1832.  The  bead  is  spherical,  but  made  out  of  a  section  of  a 
cylinder,  or  group  of  four  concentric  cylinders,  the  outer  one 
blue,  the  middle  one  red,  between  these  a  thin  one  of  white, 
and  the  fourth  also  white,  forming  an  innermost  thin  lining 
to  the  red  and  a  coating  to  the  siphuncle  or  string-hole 
through  the  centre.  The  end  section  of  the  three  inner  cylin- 
ders is  star-shaped,  or,  more  properly,  corrugated  very  regu- 
larly in  13  waves,  like  a  watch  pinion  of  13  cogs.  The 
white  shining  through  the  blue  produces  a  banded  appear- 
ance of  the  surface  of  the  bead,  the  bands  being  alternately 
deep  blue  and  light  blue.  No  doubt  the  blue  cylinder  was 
corrugated  on  the  outside  surface,  also,  and  then  pressed  or 
rolled  smooth.     The  diameter  of  the  bead  across  the  string- 
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hole  is  ,V  in.,  and  its  lonjrth  J  inch.  Its  general  npj>ear- 
anee  onn  bo  known  from  that  of  the  objects  figureil  on  l*lato, 
p.  1 14,  IViKHHulings  Ainer.  PhlU>s.  Soc,  Dec.  o,  lSi>2,  ec>- 
Juvijilly  Fig.  3. 

With  tins  bead  others  were  found,  mado  of  segmonti^  of 
bhie  ghiss  cylinders  about  /a  inch  diameter,  and  about  half  nu 
ineli  long;  others  of  Venetian  red  color,  of  the  same  diame- 
ter, but  an  inch  or  an  inch  and  a  half  long.  See  similar  ligurx^ct 
in  SehiH)lcral\.  Also,  a  string  of  very  small  copper  boavlis 
above  ,»«  of  i\u  inch  large,  every  way,  made  of  bits  of  flat  cv^p- 
per  wire  coiUnl  to  receive  a  string. 

l>r.  Allen  preseiiteil  for  publication  in  the  Transj\etions^  n 
p«|H»r  **0n  some  of  the  elVeets  of  age  as  observtHl  ia  tlie 
osseous  system,"  with  three  plates,  which  wa:^  n^ferred  tt>  a 
eommittiH?  consisting  of  Dr.  Iluschenberuvr,  Dr.  Leidv  and 
Prof.  Leslev, 

Prot*.  Cope  preseuttnl  a  paper  entitled,  "Observations  on 
the  Fishi^  of  the  Tertiary  Shales  of  Green  Kiver,  Wyoming/* 
collected  by  Dr.  Ilayden.     (^Seo  Proceedings,  page  880.) 

Dr.  Ilayden  presenttnl  for  publication  three  papers,  do- 
seriptive  of  certain  elaborately  drawn  and  eoloreil  sections  of 
riH'ks  e,\pix*<iH.l  in  the  cuttings  of  the  Union  Paeilic  RailrojiJ* 
(See  PnxHHHlings,  alnnit  page  419.) 

Prtjfessor  C'ope  exhibited  and  discussed  a  now  Dyeynoilonl 
cranium  from  the  Trias  of  South  Africa,  and  wmpareil  it 
with  some  evidentiv  Dvcvmnlout  tusks  fnmi  the  Tria^s^io 
rooks  of  the  Pluvnixville  tunnel,  on  the  Heading  Railrt>ad, 
thirty  miles  uorthwcv^t  of  Philadelphia,  which  ho  exhibited  to 
sustain  his  n.Muarks.    (See  Proceedings,  aWut  imge  418.) 

Mr,  James  returned  to  the  custixlv  of  the  Soeietv,  the  MSS. 
of  Pursh's  Botanical  Journal,  KxukhI  to  him  for  publie^uion  in    • 
18l5t>;  and,  with  the  MSS.,  prw^icnteil  to  the  Library  of  the  So- 
ciety a  copy  of  the  publisheil  Journal,  with  MSS.  notes  of  his 
own  interleavi\l. 

Mr.  James  n^turneiU  also,  certiun  mosses,  loanoil  to  him  Irom 
tlu>  MuhlenWrg  llerluiriunn  for  comparison. 

Pending  nouunations  Xos.  (>r>l  to  OoO  were  read,  and  tlio 
StHuety  Wiis  adjourned* 

ProvvK^t  C.  J.  Stille  then  read  an  obituarv  notice  of  the  lutd 
Mr.  Horace  lUnney,  Juu.    ^See  Prv.voedings,  pgi^  oTl.) 
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OBITUARY  NOTICE  OF  HORACE  BINNEY,  Jr., 
Bead  before  the  American  Philosophical  Society, 

By  Charles  J.  Stille. 

It  is  not  often  that  the  judgment  of  a  man's  life  and  character  by 
the  world  agrees  with  that  of  his  intimate  friends.  By  the  world, 
success  in  life  is  too  often  measured  by  results  which  strike  most  for- 
cibly the  popular  imagination  ;— it  means  a  large  fortune,  a  brilliant 
professional  reputation,  opportunities  eagerly  sought  and  adroitly 
taken  advantage  of,  for  gaining  prominent  public  positions.  To  his 
friends  on  the  other  hand,  a  man  may  be  'most  endeared  tmd  best  re- 
membered by  qualities  of  which  the  world  knows  nothing,  or  at  best 
knows  them  only  as  they  are  seen  in  the  perfect  symmetry  of  his  life. 
Happy  is  the  memory  of  him  who,  dying,  forces  the  world  to  forsake 
for  once  the  false  standards  by  which  it  commonly  judges  character, 
and  extorts  from  it  an  involuntary  homage  to  what  is  real  and  true 
in  human  life.  I  think  that  the  career  of  our  late  friend  and  col- 
league, Mr.  Binney,  is  an  illustration  of  this  rare  coincidence  between 
the  opinion  of  the  world,  and  that  of  a  man's  inner  circle  of  friends. 
Here  was  a  man  who  won  none  of  the  great  prizes  of  life  as  the 
world  counts  them,  who  was  not  a  successful  politician,  who  never 
aspired  to  high  official  position,  or  gained  great  professional  reputa- 
tion, who  had  none  of  the  arts  which  please  the  multitude,  who  was 
simply  a  man  of  warm  sympathies,  and  generous  culture,  striving  to 
do  his  duty  in  the  fear  of  God  in  that  station  of  life  in  which  his  lot 
had  been  cast,  a  simple-hearted,  modest  Christian  gentleman, — and 
yet  when  he  dies,  a  voice  comes  to  us  made  up  of  many  voices,  pro- 
claiming that  his  conception  of  life  was  a  just  one,  and  that  such  a 
life  is  worthy  of  our  affectionate  commemoration. 

Horace  Binney,  Junior,  was  born  in  Philadelphia,  on  the  21st  of 
January,  1809.  He  was  the  eldest  son  of  the  Honorable  Horace  Bin- 
ney, and  one  of  the  many  blessings  of  his  life  was,  that  during  the 
whole  of  it  he  felt  himself  supported  by  the  wise  counsel,  the  sure 
guidance,  and  the  lofty  example  of  such  a  Father,  The  influence  of 
Fathers  upon  their  children  is,  I  fear,  declining  in  this  age  and  coun- 
tiy,  but  in  this  case  the  deep  yet  discriminating  affection  of  tlie 
Father  for  the  son,  and  the  profound  filial  reverence  of  that  son  to- 
wards the  Father,  forms  a  picture  as  attractive  and  suggestive,  as 
unhappily  in  our  experience  it  is  rare.  Such  a  relationship  between 
two  such  men  continued  for  tlireescore  years,  could  not  be  without 
an  important  influence  on  both.  By  the  younger,  at  least,  it  was  felt 
as  a  power  which  he  never  referred  to,  except  to  speak  of  it  with  grati- 
tude, as  having  happily  controlled  the  whole  course  of  his  life. 


As  a  boy«  Mr.  Binn?y  was  of  a  aeriuus  and  thoughtful  turn.    Ili^ 
love  of  stud>%  and  his  exquisite  moral  sense  were  develo|»eii  simul- 
taneously, and  they  S(X>n  became  blended  in  that  )>erfect  harRH>uy 
which  formed  the  (^reat  charm  of  his  chanu*ter  in  liis  maturer  yeaxs;;* 
He  was  somewhat  shy  and  retirhig  iu  his  dis|Kisition,  aiul  itossilily  a 
constitution  never  very  robust,  may  have  unfitted  him  for  those  bt>yisih 
8|K)rts  for  tlie  keenest  enjoyment  of  which  high  animal  spirits  are 
essential.    His  studies  liegan  in  the  school  of  Mr.  James  Ross^  auct 
under  the  training  of  that  most  accomplished  teacher  he  gained  grent 
proficiency  in  the  Greek  and  I^tiu  Chtssics.    In  this  schtx^K  amonir 
his  friends  and  associates,  were  the  late  Professor  Henry  Reed,  Charles 
Chauncey,  a  young  nuui  of  great  promise,  cut  off  in  early  manhooil^ 
and  the  Rev.  Dr.  Hare — and  they  remained  his  friends  until  death 
divideil  them.    ^*  He  was  remarkable  among  his  schoi^Umates*"  sa}-^ 
the  last  survivor  of  these  companions,  **for  the  qmdities  which  dis- 
tinguished him  in  after  life.    He  was  to  an  unusual  degree  just,  regu- 
lar aiui  industrious.     I  have  uo  remembrance  of  his  having  ever 
misseil  a  lesson  or  incurred  a  censure.^* 

Mr.  Binney  entered  tlie  Freshman  class  in  Yale  College,  in  the  au- 
tumn of  1824,  in  his  sixteenth  year.  Although  he  was  with  one  ex- 
ception, the  youngest  memlwr  of  a  class  ne;irly  one  hundred  strong, 
his  attainments  iu  the  classics  were  ftur  beyond  those  re^iuired  by  the 
College  rules  for  admission.  This  proficiency  gjwe  him  of  course  a 
great  advantage  at  the  start,  and  >vas  no  doubt  one  caust^  of  his  high 
standing  in  his  class.  I  well  remembi^r  yeai-s  after wanls  at  Yale  a 
tradition,  that  Mr.  Binney ^s  class  was  one  of  the  most  brilliant  which 
had  ever  passed  through  that  College,  and  in  this  class  he  carried  ofl^ 
the  highest  honors.  Those  who  know  what  is  meant  at  Yale  by  that 
distinction,  can  best  estimate  not  mei^ly  the  attaunments,  but  tlm 
force  of  character  required  in  a  boy  of  twenty  yeai's  of  age  to  reach 
it.  His  friends  at  College,  like  his  friends  at  sc1kh>1,  seeii\  to  have 
been  chosen  from  those  whose  sul)sequent  ciu'eer  proves  his  emiy  dis- 
eliminating  judgment  of  cluuracter.  I  need  mention  only  the  names 
of  two  of  our  most  eminent  colleagues,  Mr.  Justice  Strong,  aiul  Dr. 
Barnard,  President  of  Columbia  College,  who  were  his  class-mates, 
aiul  his  life-long  friends,  iu  illustration  of  what  I  have  said. 

Perhaps  however,  the  most  |)owerful  iufiuence  in  moulding  his 
character  at  this  perio<l  of  his  life,  came  from  a  source  outside  tlie 
College.  During  the  four  years  of  his  residence  Uiere^  not  a  day 
passed  in  which  a  letter  was  not  written  by  the  Father  to  the  son,  or 
by  the  son  to  the  Father.  Such  a  correspondence  could  never  have 
been  maintained  without  that  profound  mutual  confidence  in  each 
other  which  was  a  striking  cluuacteristic  of  both.  It  had  too  the 
inestimable  advantage  of  niiiking  the  Father  and  the  son  bett4^r 
known  to  each  other,  and  one  of  its  results  was,  that  the  Father  who 
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had  been  the  most  careful  and  judicious  of  parents  while  his  boy  was 
at  College,  regarded  him  from  the  time  he  left  it  to  the  day  of  his 
death,  as  a  younger  brother  rather  than  a  son. 

It  is  not  to  be  supposed  that  because  Mr.  Binney  attained  the  high- 
est College  honors,  he  had  no  time  or  inclination  for  studies  beyond 
the  ordinary  curriculum.  Although  a  firm  believer  to  the  last,  in  the 
simply  disciplinary  value  of  a  thorough  study  of  the  Classics  and  the 
Mathematics,  he  never  had  the  folly  to  suppose  that  four  of  the  most 
precious  years  of  his  life  were  to  be  given  merely  to  training  his  in- 
tellect, without  storing  his  mind  with  knowledge,  or  cultivating  his 
taste.  His  study  of  languages,  and  especially  of  Greek,  led  him  into 
a  far  wider  field  than  that  embraced  by  an  accurate  knowledge  of 
their  grammar  and  their  idioms.  His  proficiency  was  such  that  he 
was  able  to  do  that  which  few  young  men  at  College  ever  do,  to  re- 
gard the  ancient  languages  principally  as  the  vehicles  of  the  litera- 
ture of  the  people  who  spoke  them.  He  was  thus  led  to  study  in  the 
best  way,  the  civilization  of  the  free  states  of  antiquity.  No  one  had 
a  finer  appreciation  of  what  modem  culture  owes  to  Greek  models. 
He  himself  was  thoroughly  imbued  with  their  spirit,  and  their  influ- 
ence was  conspicuous  in  liberalising  his  views  and  directing  his  stud- 
ies all  through  life. 

There  can  be,  I  suppose,  little  doubt  that  Mr.  Binney's  strong  reli- 
gious nature  inclined  him  after  he  left  College  to  adopt  as  a  profes- 
sion, that  of  the  Sacred  Ministry.  That  he  acted  wisely  in  not  fol- 
lowing this  inclination,  no  one  who  now  looks  back  upon  his  career 
can  doubt.  Mr.  Binney's  life  as  a  lawman  was  a  living  epistle  of  all 
virtues,  a  daily  exhibition  in  the  midst  of  no  ordinary  trials  and  du- 
ties, of  purity,  goodness,  faith  and  truth,  and  it  is  not  to  be  doubted 
that  the  silent  influence  of  such  a  life  upon  those  around  him  was  as 
powerful  and  as  healthful  as  if  he  had  been  the  most  brilliant  profes- 
sional teacher  of  those  Divine  truths,  the  fruits  of  which  were  so  con- 
spicuous in  his  daily  walk  and  conversation.  There  is  no  warrant 
for  the  statement  which  has  been  made,  that  he  wished  to  devote 
himself  to  the  Ministry,  and  that  he  was  persuaded  by  his  Father 
to  study  Law.  His  Father,  no  doubt  wished  and  recommended  it, 
but  his  intervention  was  confined  to  pointing  out  the  priceless  value 
of  the  life  of  a  truly  religious  layman  in  the  world,  and  more  par- 
ticularly that  among  such  religious  men  in  England,  were  to  be  found 
several  of  her  most  eminent  Judges  and  Lawyers.  No  one,  indeed, 
who  knows  how  solemn  a  thing  duty  always  was  with  Mr.  Binney, 
and  how  absolute  was  the  confidence  which  his  Father  reposed  in 
him,  can  doubt  that  the  decision  when  arrived  at,  was  the  result  of 
his  own  free  and  deliberate  choice. 

Mr.  Binney 's  career  as  a  Lawyer  was  not  a  striking  or  brilliant 
one.    He  studied  his  profession,  as  he  did  everything  he  undertook, 
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thoroughly  and  conscientiously,  and  his  well-trained  mind, 
of  indiistry,  made  him  a  roaster  of  the  great  principles  of  t 
But  he  was  never  intended  for  a  profesalonal  athUie.  He 
of  the  abundant  self-assertion,  the  eager  watching  of  o 
for  advancement,  or  the  disposition  to  regard  litigation  t 
the  chief  interest  of  which  lies  in  the  chances  of  success  of 
conduct  it,  which  are  so  characteristic  of  one  class  of 
while  he  had  not  those  extraordinary  gifts  which  make  tli 
the  truly  great  Lawyer,  like  that  of  the  great  Historian,  i 
rarest  of  intellectnal  distinctions.  He  was  however  with 
one  of  those  who  do  most  to  secure  for  the  Profession  the 
of  the  Public.  His  nature  abhorred  all  the  arts  of  low  cu 
chicanery,  or  rather  with  a  certain  noble  simplicity,  he  seen 
ly  afrare  of  their  existence,  and  he  lived  in  a  moral  atm 
pure,  that  it  inspired  every  one  who  approached  him  wit 
trust  and  conildence.  Hence  in  tliat  large  class  of  cases  I 
ger  than  is  commonly  supposed),  in  which  the  moral  quali 
man  are  quite  as  important  to  the  interests  of  the  clieut  e 
fessional  skill  of  the  lawyer,  he  found  abundant  occupation 
eminently  a  sate  counsellor,  accurate  and  thoroi^h,  and  pt 
ter  of  any  case  which  had  been  confided  to  him.  I  have  be 
by  one  of  the  most  eminent  living  Jurists,  that  there  are  a 
cases  in  our  Reports  in  which  Mr.  Binney's  printed  argun 
always  seemed  to  him  models  of  Professional  skill,  show 
part  perfect  familiarity  with  some  of  the  most  intricate  ar 
questions  of  the  Law. 

Mr.  Binney's  extreme  modesty,  and  his  utter  aversion 
or  ostentation  of  any  kind,  confined  his  reputation  as  a  set 
ly  within  the  limits  of  those  wlio  knew  him  well.  To  his 
seemed  always  a  man  of  genuine  scholarly  instincts,  loving 
iar  intercourse  of  tlie  wise,  the  true,  and  the  good  of  all 
means  of  enriching  and  invigorating  his  own  nature.  H 
abounded  with  passages  from  his  favorite  Latin  authoi 
studied  Greek  literature,  and  especially  tlie  Greek  Scrip 
thoroughly  critical  spirit,  I  have  often  heard  titm  refer 
expressions  in  the  original,  the  peculiar  significance  of 
thought  had  been  lost  in  the  translation.  He  talked  ol 
Paul  aa  one  of  the  finest  specimens  of  Greek  culture,  ar 
could  be  more  instructive  than  to  listen  to  his  analysis  of 
before  Agrlppa,  and  of  its  points  of  resemblance  to  the 
brated  productions  of  the  Greek  orators.  He  referred  fn 
the  connexion  between  Greek  culture,  and  the  spread  of  CI 
and  to  the  providential  combination  for  that  purpose  at  t 
its  Advent,  of  the  Jewish  or  Monotheistic  idea  of  the  Dt 
Greek  conception  of  the  dignity  of  man,  and  of  the  univei 
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sway.  He  was  fond  of  the  study  of  history,  but  its  chief  interest  to 
him,  was  as  a  record  of  the  dealings  of  Grod  with  his  creatures,  and 
of  the  influence  of  the  Church  as  a  divinely  organized  institution  in 
the  world.  His  familiarity  with  ancient  literature  and  ancient  his- 
tory never  tempted  him  as  it  has  done  so  many  scholars  in  our  day,  to 
make  it  the  basis  of  a  destructive  criticism  which  would  leave  us  no 
Divine  revelation,  and  no  personal  God.  If  he  abstained,  it  was  not 
from  indifference,  nor  from  a  fear  of  the  consequences,  but  because 
no  man  ever  had  a  clearer  intellectual  perception  than  himself,  of 
the  boundaries  between  the  domain  of  faith  and  that  of  reason. 

The  classical  spirit  with  which  Mr.  Binney  was  imbued,  formed 
the  basis  of  all  his  canons  of  taste  and  criticism.  He  had  learned 
at  least  one  thing  from  the  Greeks  which  so  many  are  apt  tg  forget, 
and  that  was  the  value  of  simplicity  and  truth  in  style.  He  had 
a  great  dislike  for  everything  that  was  exaggerated,  abnormal,  or 
simply  pretentious.  Like  Plato,  he  sought  the  beautiful  by  striving 
to  find  the  true,  and  any  picture  in  which  truth  and  reality  were  sac- 
rificed to  effect  failed  to  make  the  intended  impression  upon  him. 
He  thought  that  the  ancient  Poets  and  Dramatists  pourtrayed  most 
truly  human  emotions  and  passions,  because  their  descriptions  were 
at  least  consistent  and  natural,  and  because  they  did  not  present  to 
us  as  real  human  beings,  those  literary  monsters  of  modern  times, — 
"  the  names  linked  with  one  virtue  and  a  thousand  crimes. "  He  had 
the  keenest  perception  of  what  was  of  real  value,  either  in  the  form 
or  in  the  substance  of  the  writings  of  others.  He  especially  disliked 
that  mode  of  presenting  or  discussing  a  subject  which  was  simply 
rhetorical,  passionate,  or  sensational.  Such  a  style  offended  equally 
his  moral,  and  his  sesthetic  principles.  It  was  not  true  because  it  was 
one-sided,  and  there  was  no  beauty  to  him  in  anything  which  was 
not  true.  I  have  always  regarded  Mr.  Buiney  as  one  of  the  best  illus- 
trations I  have  ever  met  with,  of  the  practical  value  of  classical  stud- 
ies, and  I  may  mention  here  that  during  his  long  service  as  a  Trustee 
of  the  Protestant  Episcopal  Academy, — extending  over  a  period  of 
nearly  forty  years, — and  as  a  Trustee  of  the  University,  he  was  un- 
ceasing in  his  efforts  to  uphold  their  dignity,  and  in  insisting  upon 
their  value  in  every  scheme  of  liberal  culture.* 

>  The  following  anecdote  will  111u8trate  Mr.  Binney's  familiarity  with  Greek  style. 

Mr.  Richard  Henry  Wllde,  once  a  member  of  CongreBs  from  Georgia,  and  an  accomplished  scho- 
lar,  had  written  some  beautlftil  verses  beginning,  **  My  life  Is  like  the  summer  rose,  Ac.,"  which 
being  published  in  the  newspapers,  became  widely  known.  Some  time  after,  Mr.  Wllde  was  sur- 
prised to  And  In  a  Georgia  newspaper,  a  Greek  Ode  purporting  to  have  been  written  by  AIcsbus,  an 
early  Eollan  poet  of  somewhat  obscure  fkme,  and  It  was  claimed  that  Mr.  Wilde's  verses  were  simply 
a  translation  of  this  Ode,  the  Ideas  In  both  being  almost  Identical.  As  Mr.  Wllde  had  never  heard 
of  Alcaus,  he  was  much  puiiled  to  account  for  this  reseniblance  of  the  two  poems.  At  the  sug- 
gestlon  of  a  friend,  the  Greek  Ode  was  sent  to  Mr.  Binney  for  examination  and  criticism.  He  at 
once,  much  to  the  relief  of  Mr.  Wllde,  pronounced  It  a  forgery,  pointing  out  wherein  Its  style  dif- 
fered (t«m  that  of  classical  Greek.  It  turned  out  afterwards  that  the  Ode  In  question  had  been 
written  by  an  Oxford  scholar  on  a  wager  that  no  one  In  that  University  was  sufficiently  familiar 
with  the  style  of  the  early  Greek  poets,  to  detect  the  counterfeit.  To  carry  out  this  scheme,  he  ha/l 
translated  Mr.  Wilde's  verses  Into  Greek. 
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It  is  not  to  be  infeiTPd  from  what  bas  been  said,  that  1 
led  the  life  of  a  sec-Iiided  stndent,  for  he  felt  the  deepest  i 
the  Rreat  movements  wlii<',h  werp  ([oing  od  around  him,  yet 
true  that  he  had  no  amhition  to  occupy  a  prominent  positioi 
life.  The  arts  of  the  politician  were  abhorrent  to  every  i 
his  natnre.  and  he  felt,  as  we  all  do,  that  by  these  arts  sncce 
ly  gained  in  a  pnMic  career.  He  was  one  of  that  claaa,  wt 
ing  quietly  the  current  of  human  affairs,  are  not  dispose) 
vain  efforts  to  cheek  its  course  until  it  threatens  to  sap  tl 
tions  of  society,  and  those  who  have  hitherto  fnided  it 
stricken  and  helpless.  Such  men  f()nD  the  true  reserve 
nation  ;  never  seen,  almost  never  thought  of  in  days  w 
smooth  and  prosperous,  they  are  the  only  guides  who  are 
the  crisis  of  danger.  Mr,  Binney  was  a  typical  man  of 
He  was  forced  into  i>ublic  life  when  earnest  men  sought  to 
Municipal  (iflvemment,  or  when  the  suppression  of  riot  i 
shed  in  his  native  city,  retpiired  him  to  assume  the  singula 
genial  duties  of  a  Captain  of  a  Tolunteer  Company, 

In  his  (eliginus  opinions.  Mr.  Binney  was  a  conservativ 
man.  He  had  deeply  studied  the  organization  and  clai 
Christian  Cliurfh.  and  was  strongly  convinced  of  the  ri 
of  its  authority  as  a  Divine  agency  in  this  world.  With  i 
rout  and  earned  spirit,  he  strove  through  this  means  to  upt 
standard  of  Chris^lian  life  and  duty.  He  revered  the  mem 
JNtiiits  acd  Martyrs  of  that  Church.  Tlie  virtues  which  disi 
ilwia — rhiM-iike  faith,  humility,  self  denial,  and  an  earn* 
li*  wieak  acd  the  lowly— were  those  which  found  in  him  1 
iw.>r:i::l^->!;  and  syiupaihy.  His  moral  instincts  and  his  n 
inuf  wK*  here  also  in  perfect  harmony,  and  his  euthnsiasx 
ly  Owe?*  Herbert,  acd  his  familiarity  with  Keble'^  Chria 
wij;!  lit-  ^K'V^d  rrj"cat  frvm  beginning  to  end,  were  dne.  i 
z:  Lis  »;•;■»<  it;: -m:  <•!  :be  literary  merits  of  thr^j*  Poels,  In 
ili^ir  ]irhjse  ,tf  ib.i-if  virtues  which  it  had  been  Lis  life-k-s 

ill.  E:vTiey'^  j.w-^'=«r  view^  concerning  the  Cbcrrfi  aiic 

tiiiiifc.  iii:'d:fit-5  lis  cc"^:C'i5  ujion  many  imivriani  igTiesrirou 
i>  11.  recard  w-  ii."6ie  ct*k  m<'vemenis  of  moral  relcTm  t?"  ■ 
jiTrueu;  net-  is  ft"'  ssr.czjy  ciaracierized.  "Whh  an  A;-ifiL7  i 
mei.  Biiiiuc  CTiTT  T'^iTM-  *^d  bapi'ier.  his  s^i^-er  acd  itn-it.ns 
siuuT  iim.  very  ji:w  iji  ao.j-iing  any  <«!e  i>f  tbe  j-^-asfiii' 
in  vmcl  i;  *-a*  jrnr^zisfid  i*  ».x».miO:ji  thai  dt*iri:ue  o: 

m*-  111   riiiTum  hi:-;k-        E*  l.ad  TrlT  'iz'Vx-  hC-Jt  i-^T  tiff  tUTr 

r--,-  om.-^iik  iirt  iLfiWDc*  ■ci  Chr-litiiB  faiTi  asd  (5i:Ty.  E 
n;-^'.';  ii' ;iH  cis:ur;i:::j:  }ikisi:-ns  of  Ej;Jt!x:f  l^"  heZif-i*  thB 
gri',*  vKun,  ut  aiuM  iL  tiy  ioita-  wiv.    la  iZ  Lis  wurt  i;ir  3 
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men  he  was  guided  by  a  principle  far  deeper  and  more  enduring  than 
a  vague  sentiment  of  philanthropy,  and  that  was,  obedience  to  a 
duty  divinely  commanded.  Hence  his  zeal  had  all  the  characteristics 
of  duty, — courage,  constancy  and  self-denial— and  none  of  the  weak- 
nesses attendant  upon  mere  passionate  impulse. 

How  completely  Mr.  Binney's  whole  life  was  the  outgrowth  of  this 
principle  of  duty  was  shown  by  his  conduct  during  the  war.  He 
had  no  favorite  theories  to  establish,  no  passions  to  gratify  by  the 
subjugation  of  the  Southern  people.  Moreover,  he  was  one  of  those 
who,  while  he  deplored  most  deeply  the  evils  of  slavery,  felt  himself 
bound  by  the  force  of  positive  law  to  abstain  from  interfering  with 
it  where  it  existed.  Yet  when  a  gigantic  conspiracy  to  oveitum  the 
government  of  the  country  revealed  itself,  he  regarded  it  with  almost 
judicial  calmness,  and  he  prepared  to  resist  it,  as  he  would  have  per- 
formed any  other  high  duty  with  all  the  manly  earnestness  of  his  na- 
ture.   Shocked  and  indignant,  no  doubt,  he  was : 

'^  Neque  enim  siluisse  licebat. 
Cum  passos,  moerens  indigna,  Columbia  crines 
Et  pectus  lacerum  et  stillantia  lumina  monstrat.'^ 

Yet  he  never  lost  his  balance :  he  went  about  his  work  with  a  sober 
enthusiasm  which  was  deep-rooted  in  conscientious  conviction.  He 
never  doubted  or  wavered,  nor  weakly  desi)onded,  but  keeping  his  eye 
steadily  on  the  end  in  view,  he  gave  himself  and  all  that  he  had  to 
the  supi)ort  of  the  government.  Nothing  was  more  suggestive  than  the 
sight  of  this  quiet,  undemonstrative  gentleman,  in  active  sympathy 
with  the  country  in  danger.  Of  all  the  many  schemes  devised  here 
to  give  popular  aid  to  the  authorities  during  the  war,  he  was  a  most 
zealous  promoter.  He  was  one  of  the  founders  of  the  Union  League 
of  this  City,  an  agency  in  the  successful  prosecution  of  the  war,  the 
value  of  which  I  do  not  think  it  easy  to  over-estimate.  He  was  never 
unduly  excited  by  our  successes,  or  depressed  by  our  reverses,  and  I 
do  not  think  that  I  ever  saw  him  more  ^oved  during  the  war,  than 
when  on  a  public  occasion  here,  he  expressed  his  satisfaction  that 
he  was  at  last  permitted  to  give  free  play  to  his  convictions  concerning 
slavery,  and  to  aid  with  a  clear  conscience  in  its  destruction. 

Mr.  Binney's  services  during  the  war  were  not  confined,  as  is  well 
known,  to  a  hearty  support  of  the  policy  of  the  government.  His 
active  sympathy  soon  embraced  those  who  were  called  upon  to  defend 
the  country  at  the  risk  of  their  lives.  He  sought  every  opportunity 
to  promote  their  health,  comfort  and  efficiency.  He  helped  to  build 
up  that  great  monument  of  American  civilization,  the  United  States 
Sanitary  Commission,  and  he  is  entitled  to  a  full  share  of  whatever 
honor  may  be  due  to  those  who  organized  and  carried  on  the  grandest 
and  most  efficient  system  of  voluntary  relief  to  the  sick  and  wounded 
of  an  Army  known  in  History  since  wars  began  on  earth. 
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I.'jivvjTt  jfctid  A(fvnj*-  iL  r»fH}»wTt  (if  tilt  Sinuiarr  lESereBif  nf  iMr  ^^z^^.-'i 

tA  tit*-  jp'.n+Tntui*^  iwrritif  it  xii**  Kart-  «!  Tiiif*  fnrffermr  <€  "tbe  JLzny. 
ns'juij^KS  v.»»wn.iiinr  ni'ire  xixui  mtirt  d^^.njut  sojd  aRkL  H  liif  m-t,.-* 
pf**.^*^  wuft  i»:it  t«ci  -mid  I'T  iu!:r«iifihxr  liif  T«rT  fn-D*  ii  ii?*cr'i-i  t.: 
r»fli*>i'JT.  tti*Tf  '■Tift'  uwtS  iffiib**  TiLTiiitR;  jnaTHHan.  jirDd*^«-  ai>d  iTii-ell:- 

ttifr  bamx>'.it.j«.»u«  tti*-:«;«*TrB:Tj.a;  rtf  Tan-  stttt  ofbfihifu     Lt  sha?»7r.  g 
djiwrtjjjj?  lij*-  }».»-jrT  ctf  1.^  O.cua-isw.tt  i.:  12_»  «:i3L  Mr.  Kiii>ey 

lii«?ffly  in  i^i^raij^i  w  \fjt  r?rf*r*I  :<o*ec*":<  lii*  Cmni^gjrgx.  bai  as  to 
tlie  Ue«t  ID*:<1*»1*  Oif  «*f?:::rL^  liii^CL  Hi*  j-sirsec*  ^»5  aim-ays  so 
nure  aijd  eailm.  L»  ^'.•iit:**?!  •«•>  w:i9i^  a^fi  T:i«rL«:c^f-  tCA*  he  skkwi  eaiurd 
Wms  fuUt^  eM£iri(ii^tyr«  ctf  fe^  ^.CI>rair:i^^  subit  lirf  vbc4n  vrte  amor.c 
the  foreiuMirt  ii»«i  in  ti*?  erxm^rr. 

Hut  Mr.  Billr>?T•<^  «anr  f«jC  rh#f  *i»?k  an»l  «be  suffering  of  the  Army 
during;  tJ»^f  war,  di<l  i^<  «i<i  with,  this  2i^zi€nl  superrisioii  of  tLe 
meaiiJi  to  be  taken  to  im^roTe  th*rir  <!«>Q*liriofi.  Ooe  of  the  methL-Kis 
a<l(>pted  by  the  5?anitary  Comaib?*ioQ  to  organize  popular  sympathy  on 
the  wid«^  ba»is,  was  th«  etftabLLshment  of  branch  or  tribatsuy  asso- 
ciations in  different  parts  of  the  eoontry.  Inporsaanceof  thisplan. 
Mr.  Binney  was  iiiirtnicted  to  organise  in  December.  1861,  snch  an 
asHociation  in  this  City.  By  his  zeal  and  personal  inflnence.  he 
gathered  round  him  many  of  oiir  prominent  citizens,  who  desired  to 
aid  in  this  ^eat  scheme  of  Army  relief.  Of  this  body,  called  the 
''  Philadelphia  Assr>ciates,'i  Mr.  Binney  was  Chairman  dmingr  the 
war,  and  by  means  of  its  labors,  more  than  a  million  and  a  half  of 
dollars  were  contributed  in  aid  of  the  purposes  for  which  the  Com- 
mission was  established.  It  is  impossible,  it  seems  to  me,  to  recall 
the  vast  proportions  which  this  work  assumed  without  admiration, 
wonder  and  gratitude.  Under  Mr.  Binney's  wise  and  earnest  leader- 
ship,  it  collected  vast  supplies  from  the  homes  of  the  country,  and 
distributed  them  to  the  suffering  of  the  Army,  it  supplemented  the 
needs  of  the  Military  Hospitals,  local  and  general, — ^it  wasfcvemost  in 
relieving  the  miseries  of  battle-fields ;  it  established  a  Hospital  Direc- 
tory,  by  means  of  which  the  condition  of  the  suffering  soldier,  in 
any  Military  Hospital,  might  become  speedily  known  to  his  friends, 
and  it  maintained  a  Bureau  for  the  purpose  of  collecting  the  soldiers, 
claims  on  the  government  without  charge  to  him.    To  carry  on  this 
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great  scheme,  it  secured  large  contributions  from  our  citizens,  and  as 
its  crowning  work,  it  organized  the  Great  Central  Fair  in  1864*--an 
enduring  memorial,  not  merely  of  the  patriotism  and  mercy  of  the 
people  of  Philadelphia,  but  also  a  wonderful  proof  of  their  i>erfect 
trust  that  their  vast  benefactions  would  be  wisely  administered  by 
Mr.  Binney,  and  the  gentlemen  associated  with  him. 

It  has  sometimes  been  said  that  the  war  and  its  duties,  brought  into 
active  excercise  qualities  in  many  men  which  had  lain  dormant  all  their 
lives,  and  of  the  existence  of  which  they  themselves  had  hardly  been 
conscious.  But  in  Mr.  Binney^s  case,  the  war  only  offered  an  oppor* 
tunity  for  an  exhibition  on  a  wider  sphere  of  virtues,  which  had  been 
his  essential  characteristics  through  life.  He  had  courage,  for  in- 
stance,— ^not  mere  coolness  in  the  midst  of  danger,  although  he  pos- 
sessed that  to  an  eminent  degree,— but  a  much  loftier  quality,  which 
the  French  call  the  courage  of  one's  opinions.  His  convictions  were 
intensely  strong,  and  when  once  formed,  no  power  on  earth  would 
move  him.  Out  of  every  conviction  grew  a  duty,  which  soon  brought 
forth  fruit  in  an  appropriate  act.  No  one  who  knew  Mr.  Binney, 
could  doubt  his  perfect  readiness  to  maintain  opinions  so  formed, 
with  the  courage  and  constancy  of  a  martyr.  And  yet  there  was 
at  all  times  in  him,  such  true  modesty,  and  a  manner  so  unassum- 
ing, and  almost  shrinking,  that  to  many  the  real  strength  of  his  na- 
ture lay  hidden.  His  largeness  of  view,  and  his  innate  sense  of  cour- 
tesy, preserved  him  from  the  slightest  taint  of  arrogance  when  he 
differed  from  others.  Certainly,  no  opinions  were  held  by  Mr.  Bin- 
ney more  strongly  or  clearly,  than  those  concerning  the  nature  and 
the  functions  of  the  Church,  and  yet  I  have  seen  him  in  the  most  in- 
timate personal  relations  with  representatives  of  almost  every  type 
of  thought  on  this  subject,  except  his  own,  at  all  times  most  zealous- 
ly co-operating  with  them  in  the  performance  of  duties  demanded  by 
a  common  Christianity. 

As  Mr.  Binney  was  earnest  and  constant  in  his  devotion  to  any 
cause  the  success  of  which  he  had  at  heart,  so  he  was  enthusiastic  in 
his  attachment  to  those  whom  he  honored  with  his  friendship.  This 
is  a  trait  of  his  character  which  I  think  is  little  understood.  Few 
suspected  what  a  fount  of  generous  affection  and  tenderness  lay  hid- 
den under  that  quiet  and  undemonstrative  exterior.  When  he  once 
trusted  a  man,  he  seemed  to  give  himself  up  wholly  to  him.  The 
only  instances  which  I  can  recall,  in  which  his  usually  calm  judgment 
was  disturbed,  arose  from  this  intense  desire  to  serve  his  friends.  On 
one  occasion  I  had  urged  him  to  support  for  an  important  position  a 
gentleman  in  whose  success  I  felt  a  deep  interest.  After  listen- 
ing patiently  to  what  I  had  to  say,  he  suddenly  exclaimed :    "  JDo  no« 

press  WW,  do  you  know  that  Dr. (the  opposing  candidate),  once . 

saved  my  life  f "   Then  again,  he  was  led  to  feel  that  one  of  his  friends 
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curve(^  the  less  median  not  completed  but  interrupted  by  the  margin  of 
the  scale.    Near  the  margin  all  the  ridges  become  gently  zig-zagged. 

There  is  no  depression  between  the  two  portions  of  the  doi'sal  tin,  though 
the  cartilagius  portion  is  the  more  elevated.  Laid  backwards,  the  latter 
is  in  line  with  the  extremity  of  the  anal,  and  both  extend  beyond  the  basis 
of  the  caudal. 

The  close  affinities  of  this  genus  are  difficult  to  deteimine  with  entire 
satisfaction.  In  its  smooth  cranial  bones  and  united  dorsals  it  is  like  the 
genera  Apsilus  Cuv.  Val.  of  the  Atlantic,  and  Micropterus  Lac.  of  the  fresh 
waters  of  North  America.  Its  numerous  ventral  radii,  agreeing  with 
those  of  the  BerycidsB  (or  Agassiz^  section  Holocentii  in  Poiss.  Fossiles) 
separate  it  entirely  from  the  above  genera.  The  absence  of  the  emarigina- 
tion  of  the  operculum,  also  distinguishes  it  from  Micropterus.  Its  affini- 
ties are,  however,  entirely  remote  from  the  Berycidie.  The  genus  to  which 
it  stands  in  nearest  relationship,  is  PygSBus,  of  Agassiz,  which  he  rafera  to 
the  Ch£Btodontid8B,  and  which,  if  so  referred,  will  intervene  between  the 
typical  forms  of  the  family,  and  the  aberrant  Toxotes.  The  only  char- 
acter by  which  I  distinguish  it  from  PygSBUs,  is  the  presence  of  one  or  two 
additional  ventral  radii,  the  number  in  the  latter  genus  being  I.  5.  Nine 
species  of  that  genus  are  described  in  the  Poissons  Fossiles  all  from 
Monte  Bolca,  and  the  existence  of  the  present  near  ally,  suggests  a  deter- 
mination of  the  age  of  the  Green  River  beds,  which  the  other  species  do 
not  furnish.    This  would  he  upper  Eocene. 

Abinbopb  squamifronb.  Cope,  sp.  nov. 

General  form  is  sub-obloiig,  the  greatest  depth  just  behind  the  head, 
and  contained  two  and  a  half  times  in  the  length  exclusive  of  caudal  fin. 
RadiiD.  VIII,  14;  A.  II,  9;  C.  14;  V.I,  7;  P.  ?11  ?18.  Scales  5— ?80— 10, 
vertical  line  counted  a  little  behind  the  ventral  fins.  The  line  of  the  ex- 
tremities of  the  second  dorsal  and  anal  fins,  marks  the  basal  third  of  the 
caudal  fln.  The  dorsal  spines  are  sub-cylindric,  slightly  curved,  and  of 
nearly  equal  length;  the  length  equals  the  depth  of  the  body  at  the  middle 
of  the  secpnd  dorsal  fln. 

The  external  series  of  viUiform  teeth  are  stout  of  their  kind,  conic,  and 
a  little  incurved.    I  cannot  see  the  pharyngeal  bones  or  teeth. 

The  number  of  vertebree  which  extends  between  the  caudal  fln  and  the 
superior  margin  of  the  operculum,  where  one  or  more  are  concealed,  is 
twenty-flve,  of  which  fifteen  are  of  the  caudal  portion  (in  two  I  can  only 
count  fourteen). 

The  mouth  is  directed  obliquely  downwai-ds  and  is  rather  large ;  the 
mandible,  when  closed,  does  not  project  beyond  the  premaxillary  border. 
The  maxiUary,  where  preserved,  is  narrow  distally,  and  does  not  project 
beyond  the  posterior  line  of  the  orbit.  The  latter  is  rather  small,  and 
though  not  well  deflned  in  any  specimen,  is  not  more  than  one-eighth  the 
length  of  the  head,  and  1.5  to,  1.75  times  inside  of  muzzle.  The  margins 
of  all  the  opercular  bones  are  entire  and  smooth.  The  interoperculum  is 
narrow,   and  lies  obliquely  upwards,   narrowing  the   operculum.     The 
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greatest  width  of  the  latter  is  more  than  two-thirds  its  depth.  The  pelvio 
supports  of  the  ventral  fins  are  slender,  and  about  half  the  length  of  the 
fln.     The  pectoral  fins  are  not  elongate. 

The  scales  extend  over  the  top  of  the  head  to  or  beyond  the  orbits. 
They  also  extend  out  on  the  ramus  of  the  under  jaw.  Those  of  the  Ana 
are  quite  small ;  they  extend  to  a  considerable  distance  on  the  unpaired 
and  on  the  caudal  fins. 

M. 

Total  length  of  the  largest  specimen 0. 19 

Do.  No.  d,  smaller  example  (with  caudal) 0.12 

Length  of  head  of  do 0.044 

Deptli  of  do.  posteriorly  about 0.086 

Length  base  spinous  dorsal 0.0365 

•«       posterior   **  ray 0.017 

**       operculum 0.0135 

**       maxillary  bone  about 0.0145 

Depth  No.  8,  at  base  Ist  dorsal 0.045 

*•  "      **    '♦    anal,  1st  ray 0.0825 

Length  basis  anal— basis  caudal 0.0162 

"        caudal  fln 0.084 

Tertiary  strata  of  Green  River,  Wyoming;  Dr.  F.  V.  Hayden,  Coll.  Mus. 
Smithsonian. 

Clupea  humilib,  Leidy. 

Proo.  Acad.  Nat'l  Sciences,  1856,  256. 

Vertebne  84.  Depth  2^  to  2}  lines  in  length  exclus  caudal  fln  (2^  times, 
Leidy).    Scales  large;  I.  transverse  11-12.        * 

A  very  abundant  species  in  the  shales. 

Clupea  pusilla,  Cope. 

Greatest  depth  contained  four  times  in  the  total  length,  or  8. 5  times  to 
basis  of  caudal  fln.  Length  of  head  8.2  to  basis  caudal;— this  measure- 
ment may  require  revision,  as  the  end  of  the  muzzle  is  slightly  ii\iured. 
Orbit  large,  contained  twice  in  length  of  head  behind  it.  Middle  of  dorsal 
near  the  middle  of  lengtli,  and  about  over  the  origins  of  the  ventrals.  D. 
II.  11,  V.  7.  Pectorals  extending  half  way  to  ventrals.  Vertebne  29-80, 
dorsals  19-20.  Ventral  keeled  ribs  18.  Anal  fln  lost.  Caudal  peduncle  slen- 
der, caudal  fln  deeply  Allocate.    Length  M.  044;  greatest  depth  M.  Oil. 

The  present  species  is  about  half  the  size  of  the  last,  and  of  consider- 
ably less  proportionate  depth. 

CtPRINODON  LEVATU8,  CopC. 

Anterior  margin  anal  fln  commencing  a  little  behind  opposite  the  pos- 
terior margin  of  the  dorsal.  Vertebree  10.  14.  I.  Radii  D.  8,  A.  II.  8,  V. 
8.     Caudal  fln  deeply  Aircate;  flrst  anal  ray  strong. 

General  form  elongate,  the  greatest  depth  contained  three  times  in  the 
length  between  tlie  scapular  arch  and  the  basis  of  the  caudal  fln.  Scales 
preserved,  small ;  seven  longitudinal  series  above,  and  seven  below  the 
vertebral  column,  probably  two  rows  concealed  by  it.  The  caudal  peduncle 
is  rather  contracted  for  the  genus.  Length  fVom  scapular  arch  to  extrem- 
ity of  caudal  M.  0885;  depth  at  origin  dorsal  fln  M.  008. 


1870.1  383  [Cope. 

There  are  portions  of  five  individuals  on  the  slab  of  slate,  but  none  pre- 
sent a  clear  cranium.  This  slab  represents  that  portion  of  the  stratum 
which  is  highly  carbonaceous,  portions  of  it  thrown  into  the  fire  burn 
freely.  Dr.  Hayden,  who  has  brought  numerous  specimens  from  this 
locality,  informs  me  that  the  laniinsB  exhibit  great  numbers  of  these  little 
lishe^.  ^No  doubt  the  carbonaceous  character  of  the.' shales  is  due  to  the 
decomposition  of  their  bodies.  The  character  of  the  species,  as  well  as 
nature  of  the  deposit,  and  mode  of  preservation,  remind  one  strongly  of 
the  CypriAodon  meyeri,  of  Agassiz.  from  the  neighborhood  of  Frankfort  a. 
M.    That  species  differs  especially  in  presenting  18  Anal  radii. 

Some  of  the  specimens  above  described  were  obtained  and  preserved  for 
scientific  study,  by  David  B.  Collier,  formally  United  States  District  At- 
torney for  the  TeiTitory  of  Wyoming. 

From  a  Tertiai*y  deposit  on  the  upper  waters  of  Green  River,  Wyoming 
Territory,  from  a  laminated  calcareous  rock  similar  in  color  and  appear- 
ance to  the  clay  beds  of  Mount  Lebanon  and  Mount  Bolca.  The  first  in- 
dication of  the  existence  of  this  deposit  was  brought  by  Dr.  Jno.  Evans, 
who  obtained  from  it  a  Clupeoid,  which  was  described  by  Dr.  Leidy,  as 
Ciupea  humilis  (Proc.  Acad.  Nat.  Sci.,  Phila.,  1856,  p.  256;.  One  of  the 
blocks  contains  the  remains  of  two  small  shuals  of  the  fry,  probably  of 
Ciupea  humilis.  which  were  caught  suddenly  by  a  slide  or  fall  of  calca- 
reous mud,  and  entombed  for  the  observation  of  future  students.  They 
must  have  been  taken  unwares,  since  they  lie  with  their  heads  all  in  one 
direction  as  they  swam  in  close  bodies.  One  or  two  may  have  had  a  mo- 
ment's warning  of  the  catasl;rophe,  as  they  have  turned  a  little  aside,  but 
they  are  the  exceptions.  The  fry  are  from  one-half  to  three-quarters  of 
an  inch  long  and  upwards. 

True  herring,  or  those  with  teeth,  are  chiefly  marine,  but  they  run  into 
fresh  waters  and  deposit  their  spawn  iti  the  Spring  of  the  year,  and  then 
return  to  salt  waters.  The  young  run  down  to  the  sea  in  Autumn  and 
remain  there  till  old  enough  to  spawn.  The  size  of  the  fry  of  the  Rocky 
Mountain  herring  indicates  that  they  had  not  long  left  the  spawning 
ground,  while  the  abundance  of  adults  suggests  they  were  not  far  from 
salt  water,  their  native  element.  To  believe,  then,  that  the  locality  from 
which  the  specimens  were  taken  was  neither  far  from  fresh,  nor  far  from 
salt  watei's,  is  reasonable;  and  this  points  to  a  tide,  or  brackish  inlet  or 
river.  Lastly,  the  species  of  Cyprinodon  inhabit  also,  tide  and  brackish 
waters.  Most  of  the  si)ecies  of  the  family,  as  well  as  of  the  genus,  are  in- 
habitants of  fresh  water;  but  they  generally,  especially  the  Cyprinodons 
proper,  prefer  still  and  muddy  localities,  and  often  occur  in  water  really 
salt.  This  habitat  distinguishes  them  especially  from  Cyprinidae  (Min- 
nows and  Suckers)  and  Pike. 

The  material  which  composes  the  shales  indicates  quiet  water,  and  not 
such  as  is  usually  selected  by  herring  for  spawning  in;  while  the  abund- 
ance of  adult  Clupeas  indicate  the  proximity  of  salt  water. 

This  is  far  from  a  satisfactory  demonstration  of  the  nature  of  the  water 
which  deposited  this  mass  of  shales,  but  is  the  best  that  can  be  obtained 
with  such  a  meagre  representation  of  species. 


Winohell.]  3^5  [May6,lOTa. 


Stated  Meeting,  May  20,  1870. 

Present,  tea  members.  f 

Mr.  Fraley,  Vice-President,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  Maj.  E. 
E.  Williamson,  dated  San  Francisco,  May  10th,  1870. 

A  letter  respecting  the  Byington  MSS.  was  received  from 
Prof.  Jos.  Henry,  Sec'y  Smithsonian  Institute,  Washington, 
D.  C,  May  16th. 

Donations  for  the  Library  were  received  from  the  Academies 
at  Turin,  Berlin  and  Boston ;  the  Annales  des  Mines,  and 
Nature;  the  R.  Astronomical  Society:  Essex  Institute;  Bos- 
ton Public  Library;  Silliman's  Journal ;  American  Museum 
of  Natural  History  in  New  York,  and  Dr.  Wm.  Duncan,  of 
Savannah. 

The  death  of  Dr.  Jas.  Y.  Simpson,  of  Edinburgh,  was  an- 
nounced by  the  Secretary. 


ON  THE  GEOLOGICAL  AGE  AND  EQUIVALENTS  OF  THE 

MARSHALL  GROUP. 

By  Prof.  A.  Winchkll, 

DlRBOTOR  OF  THE  GflOLOOIOAL  SUBVBY  OF  MICHIGAN.. 

Part  n."« 

IV.    PRESBNT  State  of  our  Paleontological  Knowledge. 

I  come  now  to  the  most  important  and  most  inteitssting  branch  of  this 
investigation.    In  order  that  others  may  be  placed  in  full  possession  of  all 

m  For  Part  I  of  this  paper,  see  ProceedliiKS  Aiupiican  Philosophical  Society,  vol  xt.,  p,  ft7  (March 
6,1  WW).    Both  Parts  of  the  paper  were  presented  to  the  Chicago  tneetlnR  of  the  American  Asso- 
ciation for  the  Ailvaucement  of  Science,  August  11,  1M68.    It  wtut  not  oti'ered  for  publioitton  In 
the  Proceedings  In  consequence  of  Its  length.     It  wuh  reported.  however^In  the  Chicago  news 
papers,  and  the  chief  points  were  briefly  stated  in  the  Ann-rimn  NataraliHiXor  October,  ISfifl,  p. 440 
Parti,  was  published  in  these  "Proceedings"  without  alteration;  and  Part  II.,  as  here  presented 
l8  unchanged,  except  In  the  omission  of  some  detailed  lists  of  fossils,  and  In  the  addition  of  a  few 
remarks  based  on  late  discoveries  In  Tennessee  and  Pennsylvania,  add  which  have  been  made 
public  In  these  Proceedings,  vol.  xl.,  p.  245,  etc.  • 


CATALOGUE  OF  THE  KNOWN   FOSSILS  OF  THE  MARSHALL  GROUP  A 
ITS  SUPPOSED  lajUlVALENTS  IN  THE  UNITED  STATEa"' 


Hulrophyli 
iSctyopIiy 


lytou  Newb^-nyl,  I 


XH.  Rej).  N.  Y.  Beg.,  8 
Ixvl.  Rep.  N.  Y.  Reg.,  8 
Ixvl.  Kei*.  N.  Y.  Heg.,  SE 
(jr.  Jour.  Geol.  Sue.  xvlii 
"■L  xll..  Bg.  1ft 


LycopodlteB  gracilis,  Slium.  sp. 
Btiacnlopter^  striata.  Diiw. 
CyclopterlB!  Marsliallensls.  Win. 
NuUlpom  obtexta.  Wlilte 
Iiopliophylhiin  cal(!eol»-W.  a  w. 
ZaphrenUa  elUrrtlcftjV 


Sphenopolerluii 
Conupterluni  eti 


S;  V.  *  W, 

nne,  H.  H 
1,  Win. 


Favo^les  divergens^  W,  *,  W 
"   (T)  muiciis.  Win. 

Leptopiini  typa,  win. 

Trematupora  (t)  veidcnloaa,  V 
(T)  fraglllB/WIn. 

Synlmthocrlniis  Owenl,  Hall 
■       ■■  jsRrenierl.Shuin. 


Pla^criDua  graplilcus,  I: 


Bi 

Biis,  Proc.j'vi(Lrao6 
Phll.Fr.,July,  1865,p.: 
Phil.  Pr.,  Jan.,  18^  p 
PhiLPr.,Jan.,1863,-p.„ 
PhlLPr.,Jan.,1863,p.3 
xlll.  Rep.  N.  Y.  Keg.rill 
Mo.  Itep.,  U.,  186 

_  r.Jour.  [21  mix,  78 

Faniph.  llNov.lS63;  xvli 
Keg.  Hej;.,  51 

i.  Ani.  Jour.ScI,  [21  xxlx.,T5 

'.  Phil.  Pr.,  Aug.  1864;  IIL 

Kep.,IIL,lM 

Am.  Juur.  Sc).(i1  xxix.,T« 

Piunuh.ll  Nov.1863:  xviL 

Rep.  Rep.,  f" 


Bursacrlnus  Meeklaniia,  Shorn.  n 

Cyalhocrluusilevadactylus.Ly.JtClls  A 

hexatliietylua,  Ly.  4  Caa. 
Puterlocrlnus  crlneus,  Hall  '^ 

"  PlelaH,  Hall 

Coryela,  Hall 
Forbefdocrlnus  cnniniunls,  Hal] 

"        lobatus.  rar.  tardu3,Hall 
Keilogl,  Hal] 
Scaphlocrl  nua  ( PoKriocriuus) , 


Lyrlope,] 
Inatus.  Hall 


Hnll 


Lepldechlnus  raJlspliiui 
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Namba. 


FeiipsarlUi  rhcmibirora,  riiU. 

UiuniUi  iiiembniiuicea,  WUu 
^*      Melle,  Hall 
"      I'liyalKHO^  Hall 

TmilKHiatuUU,  M.  &  W. 
Dtacliui  cajHU,  White 

A  .»M^rrW,  Hall 


Kefereiiw*. 


I     • 


J5  O  **  ! 


it 


(iallaheri.  Win. 

Ka4*llaii!S  W'lii. 
orortll.  Win. 


PriMlucta  arruata.  Hall 
"       rtinoeuti'loa.  Hall 
a»ra,  d'OrK 
lNM>m*nMiHl<c  SwtU. 
8h 


ft* 


tt 


t* 
tt 


tt 


tt 


tt 


c*i>*milaUi,  tSiuun. 
nirtlriMtni,  Win. 
doUmMta,  Win. 
(liipli(M»<«|jit;i,  Win. 
gnwIllH,  Win. 
hi*vtoiK(Uam  White 
nilnuta.  Sluim. 
niorblluana.  Win. 
>lurrhtMmtana,  de  Kon. 


tt 
»t 
tt 

tt 
tt 


Npwiierryl.  Hall 
T  -T  /»  »»mtMicuUHay  Flein. 
parvula.  Win, 
pyxidata.  Hall 
M>niln*tlculata,  (Flein.) 

de  Ron. 
Hhiimantlana.  Hall 
milmiMileatm  Murcli. 
8(rophakiAla  ?  nunmiulaii!!.  Win. 
Chonetes  Fljicheii,  Nor.  &  rrat 
•♦       senlouhUa,  While 
"       I11in«)l!iiMi!i(!S  Wt»rthen 
•  -  a  LoffatU,  Hall,  (not  Nor. 

JbPrat) 
"       liOgant,  Nor.  &  Prat. 

ti 


I  Mo.  Reii..  21H 

xvl.  ReiK  N.  Y.  ReK..  24  . 

**  24    I 

III.  Kep.«  111.*  437  I 

BtH.  PnH\.lx..  :W,(18«2)  ■ 
xvl.  Keik  N.  V.  KoK.,  .'V, 

Ti««w.) 

Phil.  l»r.  July.  IWVl*.  112 

Jan..  IsivS,  p.  4 
Teniu  R»nK»  IHiW.  i».44a;  \ . 
rnH\.V.r.S<H\,xll.,248< 
Iowa  Ken..  .MH 
X.  KfiK  X,  Y,  Reg.,  IHO      ♦ 
l*al.\  oy,  en  .Vmer.mer.W 
SU  liouiit  Tmns..  I..  640 
Ma  Rep.,  21H  • 

Phil.  PnK\July,18i«,ivn4 

114 

11;^ 

U2 

IUm.  tlour..  vtl..  2K) 
Mo.  Re|».,  ilH 
Phll.Pi\H\,July  l«rtMKir< 
SUemnPrtKl.  PI.  xvl... H 
( Ma  IU»iK,  21H 
X.  Reii.  X.  Y.  Rt»g..  l«0 

Phil.  Prt>e..  Jan.  li^  (K  4 
lowaReii.  l^HlI.p.4l)S 
Mouogr.  Oen.  Prixl.,  18^) 

lo^^-aRea  l*art  II.  i).  498, 
Bull  UtH>1.  H<N*,.  xl.,  25ft    . 
,Phll.  Proc.  Jan.  \^\^  ik  4 
Phil.  Jour..  III..  25 
,BoA.  PriK\.  tx..  29  I 

1st Umlsi  Trans.,  I.,  571     '  • 


* 
»  » 

* 
* 


•  * 


•  * 

», 

t« 

*i 

t« 

tt 

** 

** 

tt 

* 
•  * 


* 


tt 
tt 
tt 
tt 
tt 


mesiololHi,  Nor.  &  Prat 

Mlehl|{:inen«l%  8t«*veiui 

nluUletl!lt4^  NVtn. 

oniata,  Hhum. 

pulchelki.  Win. 

Shumarttlana,  de  Kon. 
Rtmphomena  rhoniNddalK  Waht 
r  Stropliodonta  art^UKttrtata.  Hall 
HemlDronltest  lnie<iuallH.  Hall.  aiK 

•*  len*.  Wlilte 

**         T  unibraculum,  (V.  B.) 
Orthls  Aava.  Win. 

Mlchellul.  L*EvtMIU\  s|i. 


hm*aRep.  Part  II..  p.  5$)8l 
-       -       ,  III.,  .W  *"  ' 
II..  liff.  12 


Phil.  Jour.,  III.,  .Sii.    PI. 


tt 


MlMounen5l%  Awal. 

ciecaHU^  Hall 

renuplnata,  Phil. 

milielllptleik  W.  &  W. 

.Swillovl.  ?  Hall 

Thleniel,  White 

Vanuxenil,  Hall 
Hplrirera  Ulplicata,  Hall 
"       oauierata.  Morton 
"       Curterl,  Hall 

-  -  iSL  IVrfioneiMto.  BwtU. 
"       eentronota,  Win. 
**       Coi>perei»lH,  Swal. 


tt 
tt 
tt 
tt 
tt 
tt 
tt 


I  ll>LnK> 

.Phil.  .lour..  III..  27 
!  Am.Jour.8<M.  [2)  xxv.  2i\2 
Phil.  Prtie..  Jan.  \m\  |k5i 
,Ma  Re|K,  11..  202 
Phil.  PnK\.Hei>tl»12,4lo! 

Aot  tHiH\  lliwiil..  III.  65 
N.Y.  R«n>.  lYthlMst.aW 
lowaUtHtl.  Re)!.,  II..  490 
Bom.  PnH\.  vlll.,  2i)» 
lUw.  PnH\,  lx„2H 
Anhn.  Fosm..  222 
PhU.PnH\,Julyl8«5,p.ll7 
Mem.  (}eoi.  8oe.,  Fn^niH*. 
I  II..  39       I 

8t  liOutH  Trans..  I.,  d*^    I 
xlll.  Rep.N.Y.Re|t..i».m 
l^U.  FtKM.,  Torn  wall,  07    : 
Bo«.  PnK\,  vlll.,  292         ] 
IowalUn>.  I*JirtII.,Ml7 
lUw.  Jour.,  vll.,  2»1 
x.  Ri»p.  N.  Y.  Reg,,  1.% 
lowi  Rep.,519 
lAm.tlour.Sol.  tllxxlx.l5(V 
x,  IUhkN,  Y.  Reg.l7lHlsrvS) 

I 

Phil.  Prtie^  July  18i».p,llH 
St  liouls  Trans.,  I.,  (U3:  ■ 
I  111.  Re|K,  11..  155 
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• 


• 


•        l*a. 


T^nn 


* 
•  «  « 


Teiin 


Teiin 


« 


• 


I 


»     7  I 
•    »■ 

I 


: !  *  !•«- 

• 

• 

•       T<piiu 

• 


I 


I 


♦  Twin 

* 

•  •  • 

N.  Y. 

•  »    Piu 

* 


I    I 


•       •    I**. 


■  ♦ 

!  •: 

I    I    I 
I    <* 


I 


I     i  •  t 


Pju 


Spirltent  Cnoperciisls,  Hw.iL 

•^  S.  aemliAicatiii.  Hall 
t     "       cuspldtUn,8nw.  (not  Hall] 

"      exIcnuMa,  HaU 

"       Oiiiueri,  Han 

"       taUor,  Swal. 
"      Hneua,  FhlL 


m 


T  ^  S  CnrlerL  Hall 
l>eRUUiu1s,tllhuiii. 
RilUuw,  Win. 


TMieyeiiaiii,iivraL 


"  eapnx,  HaII,  ip. 

Splrirerlnft  Unacun,  Win.     _ 
"        SarkWvllteuala,  Win. 
■oUdlroKtrlB,  Wiau 
qitrtienldloba,  Win. 
■'^     corpnlentBk.  Win. 


HMinllwl 


Win. 


.,  ...^jwia,Swai. 
^xullcaUL.  W.  &  W. 
'  (AeaiuUiMiT)altlr<Htrl9,W1ilt« 


AintHiccelln 


(S^rtfi 

lentlculi^W.'fiW. 
Rhyiicbouella  Barquenda,  Win. 
camBfltera,  Win. 

"  caput-te9tudlnts,Whlle 

"  Cooperensls,  8huin. 

"  sreKaria.  Sliuin. 

"  heleroii^s,  Win. 

llubbanll,  WliL 
Marslutllcniilii,  Will. 

"  HIssDurivnsIs,  Slium. 


perslnuatiwiii. 
uustulosa,  White 
Sagertana,  Win. 
BuSrlraularls.  Win. 
T  tetraptyx.  Wlii. 


"    (Ri-tzla;)  iiilcropIeura,Wln. 
"    (EiiUinla)  iitMu>esc«ns,  Hall 
Ccntrooella  Allel,  Win. 
Flora,  Will. 
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(Ma^fs 


Names. 


Kofeiviioea. 


"-•  s  ^  ^^        *^         ^»  5P 

R  ?5  I 


Omnuu'lki  JiUIju  Win. 
Terebratulii  Hurlin^oncnHK  \VhU<^ 
T        *»         fuHlforniK  Mun-b.  iS:  V. 
<)!«trea  patertMilii,  \Vlu. 
IVriiRNi  oartltnatiu  Win. 
cn»iiWtri:il;i,  Win. 

*     **        .spliiuUUji,  Will. 
5*(rimwii.  NV.  «:  W. 
*  uiitlulatii,  M.  &  W. 
Whiiol.  Will. 
Avlculo|KVton  Oin»ll,  Win, 

**  olnMiIus,  Shum.,  Hp. 

?         *'  (lupUoatujk  Hall 

cradm'tKHtatu.s  Whil* 
jSewarkensls,  Win. 


*t 


«4 
»» 


no<lfHHVHtatUH.W.&  W. 

iMvhlontalK  Win. 
t4*nul(MKstatii!«,  Win. 
lVmop»H»lon  UinsvrorniK  Win. 

AvicttloiHU'tm  tiniirfonnh^ 

\V.  &  w. 

Innatiiii,  Win. 
sliunianlaiin.H,  Win. 


"      ?  ( AmuHluui)  C«Hi|»erenslH, 

Shuni. 
MIortMlon  n^j^crvatnn.  Hall 
INKililononiya  amt>l|{na.  Win. 

**  nics;unUHiata,  Win. 

Kt>niluK»*rl,  Win. 
Whitoana,  Win. 
IVxlobla  W'hitol.  Win. 

OirtHnmnrnha  otnta^  Hall 

Halll,  Win. 
rinna  (?)  MamhallonslH,.  Win. 
MytlluHi'lonpuuH,  Shnm 
"     nbrlstiiatiiH.  W.  «:  W. 

ytutnurro  rf^r^'«fl7fl^l,  Hall 
"     tHMMdontalk  W.  iS:  W. 

Mufihirrn  mv/i/f'n(<i^/.i.  Hall 
"     WhlinoUlanu}*,  Win, 

Mutilnrvti  flhrintrhtUu  Hall 
Myallna  linbrioaila.  Win. 
loMtMisl.H,  Win. 
iMioliljraiionHlH,  Win. 
ptorliilafonulH,  Win. 
ram,"*  Win. 
.V.  arli'uloHon,  Win. 
OrthtmoUi  plniM'll:u  Win. 

nH«IUIt»rH;ilK  Win. 
voiitrliMw;!,  W.  &  W. 
SaiiKnlnolltos  aniypluUnns,  Win. 

MtMfiomorphtt  (/)<?»«  »yj;fM/inf?, 

Hall 
.KolUH,  Hull 
l»<>itNUK  Win. 
conivntrlort.  Win. 
■='('<ir»//MMM'c>»irf'«(nV«r,Wln. 
cvUiulrlous,  Win. 
*  tlavlns,  Hull 
lowenslH.  Win. 
*'  •  J«'Junus.  Win. 

Mai-shalUMiHla,  Win. 
nal^ullfonnls.  Win. 
strl^ratus.  Win. 
Hulolfonis,  Win. 
nnlonlfonnlH,  Win. 
valvnluH,  Hall 


lUiH.  Jonr.,  vll.,  22S  , 

<itH»l.  KlUt,H..  p.  (V^  I 

rUll.rnH'.,.hily  l'^Vs^l3l 
lMai.rnK\..s»p.  map.412  • 
July  iJVVs  p.  l'J4 
S»p.  1S«VJ,  p.  417 
Jnlyl»<i;\p.  124 

111.  Hep..  lll.»  4.'^  I 

rial.  VnK\y  Jail.  I^t3 
tt  it  **     n  9 

'm«kKi»p..  II.,  2116 

N.  Y.  Kep,»  2m  ! 

l*nK\A.  r.  SiH\,.l;in.  ISTiV 

\ll..  iVl 
Woa.  l»nH\.  vtll.,  25^5 
run.  rnK\,Jiui.  1S(IV]KI) 

Jnlyl8iV\p.l2i\ 
1V)»,  TrtK*.,  vlll.,  2i^> 

IMill.  PnK\,Jnly  ist;\p.l2t'» 

**  *'  '*    12i>* 

I  HL  Ke|x,  UI.,  m 

Ma  ttcp.»  !!.,  21X1 
l*n»llm.>'t»U«v.imrt  2,p.:« 
riill.  rnK\.,lan.  ls»»:vp.lo 
»s«»p.  1S«12,  p,  420 

Jan.  isiia,  p.  11 
lo>>-a  Hep.,  iwirt  2,  p.  ,^22 
lUw.  PnK\,  IX.,  p.  .'U 
,riill.l'nH\.J;ui.  is«^^p.ll 
July  1S<V>.  p.  liM 
'Mix  KO|K,  2l>^ 
lUw,  PnH\.  vlll..  21W 
riYllni.NotU'tsimrt  2,  p,24 
Huh.  l»nH'.,  vlll..  .W 
>  IMvIini.  Notloc.  iwrt  2,iv24 

run.  rnK\,s,«p.  Vs»*»2.  p.4ia  • 

[rivlliu.Notico.part  2,p.  24 
riill.  rriK',,  S»*p.  l^^*»2,p.412 
July  lSiv\p.l27 
5<t'P.  ISIUS.  p.  411 
**  "      412  • 

rnH\.\.r.  s*H'.  (luH*  uh'o) 

rhll.rnH\S<»p.  1S<\2,  p.  412 

I       "        Jan.  lS(vi.  p.  12 

I        "         Sim*.  1JV12.  p.  412 

^^^v^  VWH\,  vlll.,  2;C 

,rhll.rnH\.Jjui.  18(i:^  IK  i:i 

rnMlni.NothHMmrt2,p.  78 


•  ■  • 


»t 
it 
tt 


!  • 


!• 


•i 
•  I 

I 


tt 
tt 


ti 

tt 
tt 
tt 
tt 


rhii,rnK\,st^i>.is(\2,iv4r>  • 
July  ls<;\  p.  12S 

tVp.   1S<\2.  p.  413 
Jan.  l.Stt,  p.  la 
rrollm.N<»thn\p{irt  2.IK47 
rhll.rn)C..  Jjui.  18«V\  jvU 

ir> 

8iMi.  IHt^  p.  41.'> 

'l*r(H\  A.  r.  S<H'..  xll„  2iV> 

riill.rr<H\,July  is<;\p.i27  ^ 

Jan,  ISt'^i,  II.  14, 

JSiMv  lH(t»  p.  414' 

rn»llni.NothHM>jin  2,p.4« 


!• 


» 
« 


I  • 


N»  Y 


<  «i 

U 

I 

■  * . 


I 


* ! 


• 


I 


I 


I 


I 


I  • 


»««  The  orlKtiul  nAim»  ^V.  nrintMde*)  \n  preooruptnt  by  Mwk  «&  lUyat'n,  tor  a  Pennlim  sim^lM. 


BangoliioliteB  (CypMcBrdlar)  Chou- 
t«iiueDsla.Ni«  al.sp. 
"  ■'      rl|^ld^W.i;W.sl^. 

"  "      rhombea.  HaJl 

"  "      seciirls,  will, 

"      (CyprlciitcllttjveiitiicoBii, 

AUorjama  HKniilbalpnsis.  Shuni. 

'- Gramtnpgta  ISmnBi<tUrutii.H»i\ 
Kdmoudla  leqalnwrRinalls.  win. 
"         UnumbonBta,  WIil 
"         BurUilgUHKllsts,  W.  &  W. 
"         eontnwts,  Win. 
=-  nmrleardlaeoutrarta,  Hull 
-■'Janiunidla^  " '■—'-  '■"- 


-■2,*  SI 


■  N,  Y. 
N.  Y. 


"  8tn|rillMa,  Will. 

Hod  tumorplw  hviilmt.  Hall 
CanUomotplui  Julia,  win. 

"  tuodloiulg,  Win. 

"  tuiLiUa,  de  Kon. 

"  trinngularix,  mwhL 

"  Ulmmallii,  Win. 

C  rtiombolilfa.  Hall 
Mewberi^i,  Hall 

lUBourienslii,  Hhiun. 

... yfn^ 


Hacrodon  enchleurlH,  Win. 
"       ovotiiH,  Hall 
"        liarrua,  W.  &  W. 
ClenNlouta  lieliaiula.  Win. 

— Vucato  heuatula  Hall 
"         hiani,  Win. 

"Sucula  hiant.  Hall 
"         HuuKbtoui,  Win. 

=yucvta  leniMUmLBIey. 
"        UuUbardiT^iiL 

?  ■■  ^iievtlte*  tulcaiina.  Con. 

liiwpnuts.Wln. 
^.Vuctiin  loieentl».V.&  W. 


liiiralls,  ^Vin. 
.Vnt'  ulilet  mactroidet.Coa 

HU-iia,  Win. 
(Leda)  beliistrlata,  Ste- 


"     BfllTiSi.  W.  &  W.,  »L. 

-  pateoiiefto  BanitI,  Hall 
"     (Leila)  deiis-niamuilllHta, 

"         "    niiculjelorniH  Nte- 

"     patnlorietormls,me- 

"         "    saccala,  Win.     ' 
Palxaneilo  att^niiala.  Hall 
Cunucardluui  iKivltiedate,  Win. 

Nap..l«>ueu»*,  Wlii. 
nulciieltiiin,  W.  &W. 


Isocardla  !  Jeiiuse. 


Nap<.1o 

pulciiel ...  _  , 

homlngerl,  WIil 

t.  Will. 


WinelMU.] 
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i^MTdlopsi^  jt^iina.  Win. 

Uh* »: nni bi mata.  'Win, 
nuliata,M.&W*. 


References* 


:^s 


k^  —  ^  jc 


*'  417 


-  J^ffmmhonia  Lpf>ni.  Hall  xiH.  Rep.  N.WKok.  |v  1 10 


CypriaurdelU  uiiudrau.  W.  &  W. 

"  BAn|ucii»K  Win. 

rardinla  orrldentnIK  swal. 
Sanguhiolaria  lt«|M«>fraMter.  Win. 

**  rttHtratn,  Win. 

**  ii(H*toni)K  Win. 

**  iie|)tentiionali««  Win. 

Mmllb,  W  In. 
Anatlna  Lf<la.  Hall 
8i>len  MlHM>urienwK  Swal. 

quad  mil  culaR*.  W  In. 
•*      !»cali»riroriiils,  W*lu. 

CuuularU XvMi^  >Vlilte 

mMUlr<»stata.  M.  &  W. 
NrwlHTnl.  Wlu. 
Whltel,  Ji.  &  W. 

Bellerophon  RaniucnsU^.  Win. 
•♦  MlaMatU!*.  W,  &  W. 

cyrtolltcis  Hall 


It 

It 


nlerloulatuK,  WUu 
nneolatuK,  Hall 
MiohlKanenMs  ^Vin. 
nautlloitU*^  Win. 
|mnn(*uH«  W  hU«) 
|it'reU*);aiK  W.  it  W. 
ni|t<M»lM*ulK  Win. 
Brrlnlifrru'*.  Whiti* 
vinoulatus.  W.  A  W. 
Wliltlh-!»»'\i.  Win. 
Porrellln  rra.<i!tlu(Kla.  W\  &  W. 
'*        nuciiKia,  Hall 


t» 
*t 

*t 


i* 


oblitiiitnoda.  White 
rt^otliUMla,  Win. 


lt«Ks.  l*nH\,  \lll..  av 
MS. 

SI.  Louis  Trans..  l.»  ^V 
liill.l*nH\,  Jan.  isiv^a  IH 
,lHlylv«.\  |».12i> 
^^e|v  isttr,  p.  4:^2 
V2\ 
4*21 

xill.  Ron.  N.Y.  ReK.|KllO 
St.  Louis  Tunis*.,  L.  tvV^ 
riiU,rnH\,Svi».  li^J2,p.4'J2 

Bos.  rnH\,  Ix..  22         "* 

rhil.l*iiH\.lVi\  l«t\%iKew 

,       "        Jan.  istv.  IK  l:^» 

Vvi\  isiv^.  p,2::t 

Mo.  R*»^.  218  , 

riilL  rnu-.,  Son.  1S<12,427 
H«»s.  rnx.,  vllf.,  :ji'4 
xill.  Roi».N.Y.  Rett.»HV:: 
Win.  run.  l1•o«^.si»l».lS»^2 
K  42H;  111.  Ron.  11.,  hV 
rhll.rnH\,Scn.  1s«?2.|v42«» 
xlll.  Rrp.  N.  V.  Reir.,  H«T 
riill.rrm\,8«n».  1S(^J.|»,42: 

Bcx^  Prw,.  Ix.,  21 

riill.l*roc„Sei>.  1S^\2.^425 
Ikjs.  l»roc..  Ix..  21 

**  vill     '4H 

riiU.l*rtH«.July'lVv\  p,l» 
B<»s.  l»roo.,  vlll..  .'^VH 
Iowa  Reiv  Sui».to  Vol.  Iak 
4;111.  hV|»..lU.,4.V< 
lUxs.  l*nH\»  Ix.,  21 


nill.l»nH\.,1an.  IS<»»  n,is 
rujriunculu.H?  (Thcra)  a(*uIeatna.Hall  xlli.  Ro)k  N.  Y.  Rei?..  u>T 
DentiUluni  gramltt'vuni.  Win.  '""  '**•■   ' —  iw%.»..  i. 

(?)  )tormuM)M\  Win. 
Metoptoma  undata.  Win. 
riatyreras  aH|uilateralt\  Hall 
•^  blvolvc»  W.  j^  W. 

rt»rnirurme,  Win. 
hallotoldea,  M.  &  W\ 


I* 


it 


Herterl,  Win. 


ttarallum,  W.  &  W. 
vonicrluin«  Win. 
(Orthuny ehta )  subplioatunt, 

M.  &  W. 
rieurotoniftria  exlfsua,  WMn. 


tt 

it 
tt 


tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 


rUU.  rriH'.„lan.  l«<rv«.|».H 

•"*        Sriv  isic',  p.  42'»  • 
*       *'       tluly  l^^'MvLHl 
Iowa  RciK»  Siipi*.  , 

Ros.  l»nH\.  \IIU  «12 
rhll.rnK\,.lan.  lS<*s%  al8 
"       iN'^s  p.  2lU ;  111. 

Rt»p.,  111.,  4,'^ 
Proo.A.r.Soc.Jan..  lSTi\ 

|v  2,y» 

Ros.  Prw,,  vlli..  ."^Vi 

rhll.l»nH\.Jan.  isr«:v  ivltf 

lSi'^\lK2tv»illK 

Hep..  11 L.  4 AT 

St»p.  lS«^.\p.424 


HiokniamMLHts,  Win.    Pro<».A,  P.  S«h'.,\U..|».  2.N7 


Stolla.  Win. 
UH'lorla,  Win. 
vadoeta,  Hall 


Soi».  LV>2.  p.  424 

'•         Jan.  lS<vi»  i».  li» 

xlll.  Reiv  ^'V.  Rejr.,  U>S  , 

Win.  riiU,  rn»o.,  St»p. 

lS(i2,  p.  42:i 

Whltel.  Win.  rhll.rrtic.  Se|».  is<tl,p.42.i 

MiurrhiHonia  (rieurotoniaiia?)  llnd* 

UuLs  HtUl  xlll.  Reii.  N.Y.  Reg.  \uii^ 


•  • 


Tifotja 


•   • 


»    I 


• 


Tewi 


« 
• 


t  i 

•      •      •  ' 
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[Wincliell. 


Names, 


Murchisonia  neglecta.  Win. 

♦*  prollxa,  W.  &  W. 

"  guadricincta,  Win. 

'*      (?)  Shumardiana,  Win. 

"  sp? 

Straparollus  Ammon,  W.  &  W. 

=E.  depreasus,  Hal],8p. 
(not  IS.  depressuSy  Sby.) 

"  BanisI,  Win. 

"  cyclostomus,  Hall,  sp. 

**  lens,  Hall,  sp. 


it 


tt 


macromphalus,  Win. 
obtiisus,  Hall,  sp. 
splrorbis,  Hall,  sp. 
sp? 

Phanerotinus  paradoxus.  Win. 
Holopea  conica.  Win. 

'^      subconica.  Win. 
Machrochilus  pinguis,  Win. 
Loxonema  oligospiia,  Win. 

"         turritltoiniis,  Hall 
Chemnitzia  tenuilineata,  Sliiini. 
Holopella  mira,  Win. 
Naticopsis  depiessus,  Win. 
?Orthocerasarcuatelluni,  Sandb. 


It 

t( 


It 
it 


tt 

tt 
it 

tt 

tt 


Chemungense,  Swal. 
clinocameratum.  Win. 

heterocinctum,  Win. 
Indianense,  Hall 


Lathroplanum,  Win. 

Marshallense,  Win. 
multicinctum.  Win. 
occidentale,  Win. 

reticulatum,  Phil. 


"      robustiim,  Win. 
"      vittatum(?)Saudb. 


*t 

tt 


tt 


tt 


It 


It 


Whitei,  Win. 
sp. 
6ompho€eras  sj^)? 

tt  tt 

Nautilus  (Trematodiscus),  altldor- 

salis,  Win. 
digonus,M.  &W. 

discoidaIis,Win. 


ingentior,  Win. 
Meekianus, 

Win. 
planidorsalis, 

Win. 
stiiatulus/Win. 
strigatuSjWin. 
subsulcatus, 

Phil. 

trigonus,  Win. 


References. 


Phil. Proc, Jan.  1863,  p.20 
Bos.  Proc,  viil.,  p.  303 
Phil.  Proc,  Jan.  1863,  p.l9 
"  "  20 

Proc  A.  P.  Soc,  xii.,  260 
Bos.  Proc,  viii.,  301 
N.  Y.  Rep.  IVth  Dist.,  p. 

Phil. Proc, Jan.  1863,  p. 20 

Iowa  Rep.,  Part  2,  p.  616 

xiii.  Rep.  N.Y.Reg.  109; 
111.  Rep.,  II.,  159 

Phil.Proc  ,Jan.  1863,  p.20 

Iowa  Rep.,  p.  523 

xiil.Rep.  N.  Y.  Reg.  p.  107 

Mo.  Rep.,  218 

Phil.Proc,  Jan.l863,p.21 

21 

tt  21 

tt  tt  21 

tt  tt  22 

xiii.  Rep.  N.  Y.  Reg.,  1G9 

Mo.  Rep.,  XL,  p.  20 

Phil. Proc, Jan.  1863,  p. 22 
tt  tt  22 

Verstein.  165,  Taf.  xix.  2 ; 

Amer.  Jour.  Sci.,  [2], 

xxxill.,  3c5 

St.  Louis  Trans.,  I.,  660 

Am.  Jour.  Scl.[2]xxxiii., 

3f6 

Phil. Proc, Jan.  1863,  p. 23 

xiii.  Rep.  N.  Y.  Reg.,  107 

Win.  Am.  Jour.  Hci.  [2], 

xxxiii.,  354 

Am.  Jour.  Sci.  [2]  xxxiii. 

357 

"  "       "     366 

Phil.Proc,Sep.  1862,p.421 

Am.  Jour.  Sci.  [2]  xxxiii. 

.      366 

Geol.  Yorks.,  IL,  238 

Win.  Am.  Jour.  Sei.  [2], 

xxxiii,  357 

Am.  Jour.  Sci.  [2],  xxxiii. 

366 

Verstein.  166,  Taf.  xx.,  9 ; 

Win.  Am.  Jour. Sci.  [21 

xxxiii,  365 

Phil.  ProCjJan.  1863,  p.22 

Mo.  Rep.,  218 

Mo.  Rep.,  2] 8 
218 


tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

»t 

It 

tt 

tt 

Phil.  Proc,  1862,  p.  429 
"       Oct.  1860,  p.470; 
111.  Rep.,  IL,  163 
Am.  Jour.  Sci.  [2],  xxxiii. 

360 
tt  tt        tt      261 


It 


It 


tt 


360 


tt 
It 


It 
It 


It 
11 


tt 


tt 


.358 
368 

Phil.  Proc,  1862,  p.  426 
Geol.  Yorks,,  1I.,233 
Win:  Am.  Jour.  Sei. 
xxxiii.,  361 
Am.  Jour.  Sci.  [2],  xxxiii. 

368 
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55 


"rt 


NautUua(TiTiiiaUMll!«cu8)  tiisulmtus  riiU.I*rf>r.<M.  1Sr)\tK47l): 

M.  &  W.      IK  Jan.  lS<a :  III.  Ken.. 

II.,  Itti 
(CJyrocerns?)  mnuMlc,  llall,!(|>  xhL  Ke|».  N.  Y.  Keg.»  loft  • 
5*P?  Mi*.  Ketv  2ls 

rhmgnMHH»nuH  V\|miHUiu«  Win.  i»HII.  lT\H\r.lrtn.  1  Vv%  |».2< 

l^yrtiHvnks  KtH'k(or(ttM);H\  Win.  *•         JulylSi'K\|»,i:t» 

.Y.  ((Vi/;*/mYrtw>  Rvilfont- 

fn*,  M.  kS;  \V.        **  *♦       2t:» 

^  M.  A;\V.  III.  KeiK.  1II,..4W 


t«»HMMiitunK  do  Kim. 
uiiioorue,  >viu. 

( J  >TiH'enu»  Burl  I  HgtoneU!«e«  Dwell 
(UuiUitltcH  Allci«  Will. 


t* 
*« 


Aiulrewsl,  Win. 

llttllUCSi,  }<^\)ll. 

HoughttMii,  Win. 

Ixion,  Hnll 

lAonl,  M.  j;  W. 
<.*.  i/f/«r.t.  Hall 
MiU'sluiUensis  Win. 

Morpinonsi!^  SwiU. 
OhlouslH.  Win. 
o|)iniii!i.  \V.  &  W. 
(KipMisis,  SwiU. 

OWtMli.  IlilU 

prt)piiu)uuH,  Win. 

ti>)SiimMiN  ^YIll. 
<oiutiiKt'i't>  win, 
tShuuumliHUUs,  Win. 


Anim.  Fuss..  .*»2».> 

rhil.  rn»c„.lan.  l8a\|».2S 

Ke|i.WK.«:r.»n..\M  ' 
Am.  Jour.  S*'i.  {'2]  \\\lii.» 
■  ;{iW :  Skclrhos  t»f  i'loa- 
tlon.p,  llivflg.  :4» 
rnH\  Am.  l'lill.s<H\  Nil  r^n 
SI,  l^Mils  Tnms..  I.,  t\V> 
Am.  Jour.  Set,  ["2]  \\\\iU 

xili.  Rep,  N.  Y.  Reg..  lU) 


• 
I    I 


'    1 


•l 


1    ' 
I    I 

I 


rhtM*nH\  OrMS«V.|v47l- 
xHi.  Rep.  N.  Y.  Re)r..Hr.»       |    , 
Am.  Jour.  Set.  [*J]  \x\iii. 

.^I'Ci  •    •    • 
St,  UuilH  Tnuis,.  I..  fvVJ 
rroe,  A,l\S<».\,\ll./.»oi>    I     I      • 
lias.  Vnx\  \iil.,  :^c»         I    I    , 
SI,  I^mtsTnmM.,  I,,  tvVi  • 

xlU.  Kep.  N.  \.  Heji.,  hM\   », 
.Viu.Jtmr.Sel,  [2]  xxxlll,,     ' 

♦'  '*  •»  ;v>»>  • 
l»hU,I»nH\,S«»p.  ls«^\p.4'JT  • 
Am.Jour.  Si'i.  [2]  xxxlli.. 

1  :iiw  •! 


•  •  • 


I   I 


• ' 


I    ! 


rnieluHCriiUliiiiasi?)  aurlculatus, 

Hull  XV.  Rep,  N.  Y,  Reg.,  lOT 
enipUeu»,  rhll.l*nH\IVe.  lS«;Ni».«Jii7; 

M.  &  \V.  lU,  Reiv,  III„4(V 

MlHi^mrieiisIs,  ■ 

Shunu  Mo.  Rep,«  II.,  l«iii 
SwiUluvi,sliuin.        "  **    liV>  ' 

VMl.rroc.Julv  isii\|i.i:« 


tt 


«« 


I  i 


• . 


riiilUHa  l>orH,  AVtn. 

i*n»»''f».t  ihihx  Hull 


*« 

** 


It 


lusiguiH,  win, 
Mui*iuneeeuKis,  Slium. 


RtH'kftmlensis,  Win. 
TeiUM*s«set»U}»Ls  Win. 

sp? 


n.i*n»c.juiy  iJHi\ivi; 
xili.  Rep, N.Y.  Keg. n- 


*   • 


•  i 


I 


run.  l*r«H\  Jan.  lSt'vi,p.-»4 
Mt».  Kep.,  II..  \W  I 

Win.  Villi.  VnH'..  Jan.  ' 
ISivs  p.  24 
l*hil.l*r(H\July  lS(VKn,i:ci     I    i    • 

Tenn.  Rep,  lS<Hp.  44o;        I    i    • 

riw.A.  r,s*H*„xii.,iM)    I   ■   I 


• 


I     !     > 


I     '• 


rvtiien*  enisslmarulnata.  Win, 
HehHius  birormis,  Mewb.  Jt  Wor, 
**       pliutMitn.  New  b,  &  Wor. 
<fyr:ie4intliu!<  Allenl.  NewU 
OnHius  niultleariuatus.  N.  &  W. 
riouriHUet  yum  pritblemat  leum, 

GoUif. 


Mo.  Keiv,  21S 

rial.  rrtH\  stM»,  i8(\2av,42i» 

III,  Kep,,  II.,  M 

I  \ 

I       ♦♦         **    (^  I 

Win,;  I*n>e.  A,  P,  Soe„  ' 
xii.,  2iV 


•  • 


Teiin 


» : 


I 

I 

I  I 
I  I 
I    I 


Norr.-ln  tht'  fim'uottnr  ftiWo. "  B(»!».  Jowr."  —  .lournnl  Boston  Sh\  Xi»t.  Hist.:   "Bos.Pnv,"  — 
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Fix>ni  the  foregoing  catalogue,  it  appears  that  the  total  numlier  of  de- 
termined species,  from  rocks  of  the  period  under  consideration,  is,  at 
present,  416.    These  are  distributed  in  groups  as  follows : 

Plants,        -  -           -      9  Porcellia,        -  -           -    4 

Corals  (Polypi),            -          13  Gasteropoda,  -  -        48 

Crinoidea,  &c.,  -           -    27  Ceplialopoda,  -           -  46 

Fenestella,        -           -            1  Trilobites,  -  -          9 

Brachiopoda,  -           -  124  Ostracoids,  -           -    1 

Lamellibranchiata,      -        116  Fishes,       ...  4 

Bellerophon,  -           -    18  Pleurodictynm,  -           -    1 

Total, 416. 

The  number  of  species  known,  but  not  identified,  is  20. 
The  identified  species  have  been  collected  in  eleven  detached  districts 
or  States,  which  have  yielded,  severally,  the  following  numbers  ; 

1.  Northern  Michigan 23 

2.  Southern  Michigan 93 

3.  Ohio 139 

4.  Indiana 45 

5.  Illinois 27 

6.  Iowa 160 

7.  Missoui'i  : 77 

8.  Kentucky 2 

9.  Tennessee 13 

10.  New  York 9 

11.  Pennsylvania 9 

Total  identifications 597 

From  this  it  appeal's  there  have  been  181  identifications  of  species  in 
two  or  more  of  the  above  regions.  A  further  analysis  of  the  geographi- 
cal distribution  of  these  species  will  set  in  a  strong  light  the  palsDOuto- 
logical  affinities  of  the  several  regions. 

It  might  be  admitted  at  once  that  the  outcrop  at  Pt.  aux  Baixjues 
(** Northern  Michigan  ")  is  of  the  same  geological  age  as  the  typical  for- 
matiim  in  Southern  Michigan  ;  but  as  Messrs.  Houghton  and  Hubbard  ^'^ 
have  separated  the  two  series  of  outcrops  as  different  formations,  I  de- 
sii*e  to  introduce  the  palaeontological  discussion,  by  setting  at  rest  all  con- 
troversy respecting  the  synchronism  of  the  strata  in  the  two  Michigan 
districts.    The  following  species  occur  in  both  regions  : 

Producta  concentrica,  Ctenodonta  sectoralis, 
Khynchonella  Hubbardi,  **  Stella, 

Mytilus  Whitfieldauus,  Goniatites  Marshallensis. 
Sanguinolites  boreal  is, 

With  80  per  cent,  of  the  known  species  of  the  Pt.  aux  Barques  sand- 
stones identifiable  with  fossils  from  the  Marshs^ll^^udstones,  and  with  a 

115  See  Part  I.  of  this  paper,  p,  59. 
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stratigraphical  and  lithological  conformity  in  the  two  furies  of  sandstones 
(besides  Ooniatites  Oweni,  common  to  Northern  Michigan  and  Indiana, 
Chonetes  Illinoisenm,  common  to  Northern  Michigan,  Ohio,  Indiana  and 
Iowa;  Cardiopsis  megambonataf  common  to  Northern  Michigan  and  Iowa, 
and  Goniatites  Shumardanus,  common  to  Northern  Michigan  and  Ohio), 
I  think  their  geological  equivalency  can  never  hereafter  be  called  in 
question. 

In  conducting  the  palaeontological  branch  of  the  discussion  of  equivalen- 
cies among  the  western  districts,  it  would  be  appropriate  to  cite  here  the  lists 
of  species  identified  in  two  or  more  of  these  districts.  As  this,  however, 
would  considerably  extend  the  limits  of  £his  paper,  and  these  lists  are  readily 
deducible  from  the  "Catalogue'*  given,  I  present  only  the  summaries. 
In  doing  this,  I  shall  count  the  two  Michigan  districts  as  one,  and  shall 
also  omit  Kentucky,  since  I  feel  some  uncertainty  about  the  geological 
position  of  the  two  species  recorded  from  that  State. 

Species  common  to  Michigan  and  Ohio,  27 

"  "  "            Indiana,  9 

"  **  **            Illinois,  1 

"  ''  *•            Iowa,  13 

''  "  *'            Missouri,  3 

*'  **  **            Tennessee,  4 

"  **  Ohio  and  Indiana,  12 

"  "  **            Illinois,  10 

"  "  "            Iowa,  51 

"  "  **            Missouri,  16 

**  *•  "            Tennessee,  4 

•*  "  Indiana  and  Illinois,  5 

"  "            Iowa,  7 

**  **  "            Missouri,  5 

*'  "  **            Tennessee,       '    2 

"  "  Illinois  and  Iowa,  10 

**  "  **            Missouri,  14 

"  **  Iowa  and  Missouri,  13 

**  **  "            Tennessee,  5 

**  "  three  States,  32 

'i  "  four         "  10 

a  u  five  "  2 

Should  we  unite  Producta  Shumardana  and  P.  pyxidata  with  P.  con- 
centricay  the  latter  species  would  be  known  in  seven  dififerent  Western 
States,  besides  the  Pt.  aux  Barques  region. 

With  such  an  extended  network  of  identifications,  and  with  long  lists 
of  representative  species  which  I  forbear  to  cite,  I  believe  it  will  be  ad- 
mitted that  the  several  formations  brought  under  comparison  must  have 
been  accumulated  in  one  geological  period.  Let  it  now  be  distinctly  stated 
what  are  the  formations  which  are  thus  synchronized.  They  are  as  fol- 
lows : 
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1.  The  Marshall  Group  of  Michigan. 

2.  Tlie  Gritstone  and  Waverly  series  of  Ohio,  down  to  the  Chocolate 
Shales. 

3.  The  Goniatite  Limestone  of  southern  Indiana,  and  its  equivalent 
sandstone  in  northern  Indiana. 

4.  The  Kinderhook  Group  of  Illinois. 

5.  The  Yellow  Sandstone  series  of  Iowa,  at  least  down  to  the  bluish 
sandy  shales. 

6.  The  series  known  in  Missouii  as  the  Chouteau  Limestone,  the  Ver- 
micular Sandstone  and  Shale,  and  the  Lithographic  Limestone. 

7.  The  Silico-bituminous  Shales  at  the  base  of  the  Silicious  Group  of 
Tennessee. 

For  the  sake  of  brevity  and  convenience  I  shall  hereafter  employ  the  terra 
Marshall  Group  as  the  general  designation  for  this  formation  in  the  West- 
era  States. 

Let  us  next  consider  what  are  the  paleontological  relations  subsisting 
between  the  Marshall  Group  and  the  Chemung  and  Portage  and  older  for- 
mations of  New  York. 

Professor  flail  "^lias  described  from  Summit  County,  Ohio,  a  crinoid 
under  the  name  of  Forbenocrinu6  communii,  which,  he  states,  cannot  be 
distinguished  from  a  single  specimen  from  the  Chemung  of  Chatauquo 
County,  N.  Y.  At  the  same  time  he  states  that  this  species  combines 
some  of  the  characters  of  two  types  occurring  in  the  Carboniferous  Lime- 
stone. Another  species,  FbrbesiocrinuH  lobatus,  presents  characters  which 
he  regaixis  as  constituting  a  variety  ( Var»  tardus)  of  a  species  from  the 
Hamilton  Group"^ .  A  third  species  from  the  same  locality,  he  i-egaitis 
as  closely  related  to  Poteriocrinus  diffusuRj  of  the  Hamilton  Group,  though 
distinctly  differing.  At  the  same  time  Professor  IIa]l  notes  no  less  than 
seven  species  from  this  locality  which  exhibit  distinct  affinities  with  spe- 
cies from  the  Burlington  Limestone.  We  have  in  this  assemblage  of  cri- 
noids,  thereforo,  two  species  identified  with  species  from  rocks  which  I 
rogard  cOs  older  than  the  Marshall,  while  nine  species,  mcluding  tlie  two 
identified,  sustain  intimate  rolations  with  the  fauna  of  the  Carboniferous 
system,  which  Professor  Hall  assumes  to  be  entirely  above  the  zone  of  the 
Cliemung. 

The  only  other  species  from  the  Marshall  Group  which  stand  referred  to 
strata  as  old  as  the  Chemung  aro  the  following  : 

1.  Strophomena  aretastriata  Hall,  from  Hobbieville,  N.  Y.,-— doubtfully 
I'ecognized  at  Cuyahoga  Falls,  Oliio. 

2.  Orthin  Vanuxemu  Hall,  which  if  not  identical  with  0.  Michelini 
L'Eveillti,  a  carboniferous  species,  is  so  closely  related  as  to  show  that 
the  type  of  0.  Michelini  began  to  exist  during  the  Hamilton  period. 
A  species  perhaps  identical,  has  been  described  from  Iowa  as  0.  Siealtom^ 
Hall;  and  0.  flavaj  Win.  from  the  same  locality,  belongs  to  the  same 
group  of  forms. 

"« xvli.  Rep.  N.  Y.  Regents,  p.  60. 

>"  The  analogue  of  this  is  F.  Giddingi,  of  the  Carboniferous  Limestone.    Hall,  xv.'Rep.  N.  Y.  Reg. 
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3.  OrthU  resupinata  de  Kon.  ranges  from  the  Devonian  into  the  Carbon- 
iferous system  both  in  Europe  and  America. 

4.  Orthis  Thiemei,  White,  from  Iowa,  is  reported  by  Professor  Hall  as 
identified  in  the  Chemung  of  New  York. 

5.  Chonetes  Logani  Nor,  and  Prat,  is  also  reported  by  Professor  Hall 
occurring  in  the  Tully  Limestone.  I  have  heretofore  expressed  my  dis- 
sent from  this  identification.  ^^^  I  pronounced  the  New  York  species  dis- 
tinct before  being  informed  of  its  geological  position  or  locality.  It  pre- 
sents a  series  of  concentric  rugosities  or  wrinkles  which  extend  both  across 
the  ribs  and  the  intervals  between  the  ribs,  while  in  G.  Logani  the  vugosX- 
ties  are  feebler,  and  are  confined  to  the  crests  of  the  ribs. 

6.  Strophomena  rhomboidalis,  Wahl,  has  a  range  even  greater  than  that 
of  0.  resupiTiata. 

7.  Spirifera  mu&ronata  Con.,  found  in  the  Chemung  of  Steuben  Coimty, 
N.  Y.,  was  doubtfully  identified  in  Missouri.  Not  having  seen  the  Mis- 
souri specimens,  I  would  be  strongly  inclined  to  suspect  that  they  belong 
luther  to  S.  extenuata,  or  some  related  species. 

8.  Cteaodonta  bellaiula,  Hall,  sp.  of  the  Hamilton  group  of  New  York, 
has  also  been  doubtfully  identified  in  Missouri. 

A  few  additional  species  had  been  pi't)visionally  rejK)  -ted  identical  with 
Chemung  forms,  but  as  already  stated,  a  direct  compa  ison  of  the  species 
suspected  to  be  identical  has  induced  me  to  abandon  the  identification  in 
every  instance.  We  have  then  no  unquestioned  identifications  with  species 
from  rocks  as  old  as  the  Chemung,  except  in  the  case  of  Orihis  resupinata 
and  Stroph&meiia  rhomhoidalis^  and  perhaps  Orthis  Thiemei.  It  is  fair  to 
pi'esume  that  the  foiins  of  Strophortiena  rliomboidaliij  occurring  as  high  as 
the  Marshall  group,  will  yet  be  distinguished  from  the  Silurian  forms  by 
appi'eciable  characters,  as  has  been  done  recently  in  respect  to  the  forms 
of  Atrypa  reticularis.^^^  The  diiferent  expression  of  the  Marshall  forms 
has  already  been  remarked.  This  species,  so  abundant  in  the  Marshall 
period,  existed  in  the  Lower  Silurian,  and  appears  to  have  attained  its  cul- 
mination in  the  Upper  Silurian.  There  is  an  improbability  that  the  same 
species,  after  haviug  once  undergone  a  decline,  should  attain  a  second  cul- 
mination in  seas  swarming  witli  species  and  types  of  a  much  later  period. 

I  think  it  will  be  admitted  that  tlie  palienotologieal  correspondence  be- 
tween the  Marshall  and  the  Chemung  strata  is  extremely  meagi^.  We 
know  four  hundred  and  fifteen  species  from  the  strata  of  the  Marshall 
l)eriod,  of  which  138  come  from  Ohio,  a  State  almost  in  continuity  with 
the  State  of  New  York.  We  know  pix)bably  100  or  150  species  from  the 
Chemung  of  New  York;  and  yet  we  ai*e  able  to  identify  scarcely  a  single 
characteristic  species  with  the  types  of  the  Marshall  group.  This  state  of 
the  facts  looks  very  unfavorable  to  the  attempt  to  parallelize  the  Marshall 
and  Chemuncr. 

I  proceed  now  to  point  out  the  specific  facts  bearing  upon  the  relation 
subsisting  between  the  Marshall  fauna  and  that  of  formations  in  Western 

IK*  Proc.  Acad.  Nat.  Set.  Phil.  July,  1865,  p  116. 

'■*  Whitfleld :  observations  on  the  Internal  appenda^res  of  the  Renus  Atrypa,  1S66. 
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New  York,  which  are  newer  than  the  characteristic  Chemung.  I  have 
ah*eady  stated  that  Professor  Hall  indicates  the  existence  in  Western  New 
York,  of  three  conglomerates  whicli  he  regards  as  coming  in  consecutively 
above  the  typical  Chemung.  I  have  also  stated  that  the  consecutive  ar- 
rangement is  not  established  by  any  ob8ei*ved  superposition.  On  an  exami- 
nation of  the  fossils  of  the  so-csUled  carboniferous  conglomerate  preserved 
in  Professor  Hall's  magnificent  cabinet,  I  at  once  identified  the  following 
Marshall  species : 

BtraparoUus  Ammon,  White. '^ 

Cypricardia oontracta,  Hall^^ (Edmondia  bicarinata  Win.) 

Edmondia  sequimarginalis,  Win. 

AUorisma  Hannibalensis,  Shum. 

StraparoUus  Ammon  is  from  Iowa,  though  an  undistingitishable  foim 
occurs  in  the  coal  measures  of  Lasalle,  Illinois.  Cypricardia  contracta  is 
also  from  Burlington,  while  Edmondia  CBquinharginalis  is  known  in  Michi- 
gan, Ohio  and  Iowa,  and  has  a  Eiu'opean  analogue  in  Gardina  robusta  of  J. 
de  C.  Sowerby  ;  and  Allorisma  Hannibalensis  is  known  in  Micliigan, 
Ohio,"*  Iowa  and  Miss  turi.  The  whole  number  of  species  in  the  cabinet 
from  this  conglomerate  did  not  amount,  if  I  remember  rightly,  to  more 
than  eight,  and  here  were  four  of  them  immediately  and  conclusively  iden- 
tifiable. Here  is  a  percentage  of  identifications  forty  or  fifty  times  as  gi*eat 
as  we  have  been  able  to  make  with  fossils  of  Chemung  age.  It  seems  to 
me  that  we  are  within  the  limits  of  truth  when  wo  assert  that  the  paleon- 
tological  evidence  points  much  more  strongly  to  a  synchronism  between  the 
Marshall  group  and  this  conglomerate,  than  between  the  Marshall  and  the 
Chemung. 

When  next  I  turned  my  attention  to  an  examination  of  specimens  from 
the  reputed  Chemung  conglomerate,  I  remarked  its  lithological  similarity 
to  the  former,  and  was  able  also  to  recognize  among  the  fossils  the  fol- 
lowing species  identified  in  the  other  conglomerate  : 

Edmondia  uBquimarginalis. 
Allorisma  Hannibalensis. 

Out  of  a  very  limited  number  of  fossils  in  these  two  conglomerates,  here 
were  two  completely  identical.  But  for  their  reputed  dissimilarity  in  age, 
any  paleontologist  would  feel  inclined  to  pronounce  them  synchronous. 
Biding  the  opportunity  to  make  a  re-examination  of  the  grounds  upon 
which  Professor  Hall  has  separated  these  two  conglomerates  ;  and  holding 
paleontological  induction  as  always  subordmate  to  stratigraphical  demon- 
stration, I  shall  provisionally  regard  as  one  the  two  conglomerates  under 
consideration. 

The  so-called  Chemung  conglomerate  rests  upon  typical  Chemung  strata. 
The  outliers  of  the  Cat  skill  group  in  Western  New  York  also  rest,  when- 

»*Thl8  was  described  by  Hall  as  l?Moinj>Aa/tM  depreitnts,  hrxt  asthla  name  had  been  preoccupied 
by  Sowerby,  the  name  of  White  will  take  precedence. 

131  This  and  some  others  of  the  species  identified  In  this  paper  Trom  Ohio  have  very  recently  been 
sent  rom  Ucklng  County  by  Rev.  li.  Uener.  P.  S.— Others  have  been  sent  by  Prof.  £.  Andrews, 
See.  Proc*  A.  P.  Soc.  xli,  24A. 
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ever  seen,  upon  Chemung  strata,  and  so  do  the  outliers  of  the  so-called 
Carboniferous  conglomerate.  Not  only  are  the  three  similarly  superposed, 
but  they  agree  in  presenting  Ecmetimes  a  conglcmeritic  character,  and 
sometimes  the  character  of  a  sandstone  with  oblique  lamination.  The 
carboniferous  conglomerate  near  Panama,  in  Chatauque  County,  affords 
a  fine  building  stone,  and  is  quarried  there  for  that  purpose.  Finally,  I 
desire  to  recall  the  fact  that  the  Marshall  sandstone  in  the  vicinity  of  Ft .  aux 
Barques  assumes  a  decidedly  conglomeritic  character,  and  presents  the 
appearance  of  the  conglomerate  at  Cuyahoga  Falls  in  Ohio,  with  which  the 
earlier  Michigan  geologists  were  inclined  to  identify  it.  I  ought  also  to 
mention  the  fact  that  Oypricardia  CatskillensiSf  figured  and  descnbed  by 
Vanuxem,'**  presents  close  analogies  with  two  species  from  the  Marshall 
group,  Sanguinolites  unioniformis  and  S.  natadiformis. 

For  these  reasons,  I  sliall,  for  the  present,  regard  the  three  conglomer- 
ates in  Western  New  York,  with  the  associated  strata,  as  belonging  to- 
gether in  the  horizon  of  the  Catskill  group. 

I  ought  to  cite  here  the  results  of  some  investigations  which  I  have  more 
recently  made  upon  a  collection  of  fossils  from  the  sandstones  of  Venango 
County,  Pennsylvania.'**  At  a  point  near  Shafer's,  on  Oil  Creek,  the 
following  characteristic  fossils  of  the  Marshall  group  were  recognized  in 
April,  1869,  and  the  results  communicated  to  Professor  E.  Andrews,  to 
whom  I  was  indebted  for  the  specimens. 

Lingula  membranacea.  Hemipronites  umbraculum. 

Discina  Gallaheri.  Orthis  Micheliui. 

Producta  semireticulata.  Spirifera  Carteri. 

Chonetes  pulchella.  Syringothyris  typa. 

Hemipronites  insequalis. 

This  locality  was  reported  by  Prof.  Andrews  to  be  "200  to  300  feet 
below  the  coal."  Every  identifiable  specimen  belonged  to  the  Marshall 
group.  Judging  from  these  data,  there  can  be  no  doubt  that  this  group 
extends  into  western  Pennsylvania. 

At  Einzua,  however,  not  far  from  Shafer's,  at  a  point  thought  by  Prof. 
Andrews  to  be  a  hundred  feet  lower,  geologically,  quite  a  different  fauna 
presented  itself.  Not  a  single  Marshall  species  could  be  identified;  while 
Spirifera  di»juncta  (PhiYiij^s)  Hall,  and  fragments  of  lamelli  branches  which 
seemed  to  belong  to  Avicula  longispina  and  acanthoptera  Hall,  proclaimed 
the  horizon  of  the  Chemung. 

Since  the  recognition  of  the  Marshall  sandstones  in  northwestern  Penn- 
sylvania,'24  it  becomes  much  easier  to  admit  the  evidence  which  I  have 
already  adduced  in  proof  of  their  existence  in  southwestern  New  York. 
The  physical  character  of  these  sandstones  so  closely  resembles  that  of 
the  Chemung  rocks  that  the  line  of  demarkation  between  them  had  not 

•aUeol.  Rep.  Dish.  N.  Y.,  p.  186. 

m  proc.  Amer.  Phil.  Soc,  Jan.  4th,  1870. 

i« Professor  Hall,  In  xx  Sep.  N.  Y,  Keg.  p.  295,  reports  also  Lepidechinut  raritpinw  from  Mead- 
vlUe,  Pa.,  and  Licking  County,  Ohio.  He  argues  from  this  a  parallelism  which  X  will  not  content, 
but  the  fact  establishes  no  affinity  with  the  Chemung. 
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heretofore  been  recognized  in  that  part  of  tlie  country.  Further  east, 
however,  where  they  become  lithologically  differentiated  from  the  Che- 
mung, they  had  long  since  been  assigned  a  distinct  position,  both  in  Penn- 
sylvania and  New  York. 

V.  The  Fauna  of  the  Marshall  Group  presekts  a  Carboniferous 

Aspect. 

I  proceed  in  the  next  place  to  prove,  on  paleontological  grounds,  that 
the  Marshall  group  possesses  close  affinities  with  the  carboniferous  system. 
These  affinities  are  manifested  in  the  presence  of  species  identical  with 
recognized  carboniferous  fossils  of  America  and  Europe  ;  in  the  presence 
of  species  which  may  be  regarded  as  the  precursors  or  analogues  of  recog- 
nized carboniferous  fossils,  and  in  the  dominance  of  generic  and  sub-gen- 
eric types  which  attain  their  culmination  during  the  carboniferous  age. 

1.  Species  identified  with  fossils  from  the  carboniferous  rocks  of  Amer- 
ica : 

Producta  semireticulata  Flem.  Coal  measures. 

**          Corad'Orb.  *»            ** 
Chonetes  lUinoisensis  Wor. 

(— C.  Logani  Hall).  Burlington  Limestone. 

**    multicosta  Win.  "                     " 

**    mesoloba  N&P.  Coal  measures. 

Ilemipronites  umbraculum  Von  Buch.  **            ** 

Orthis  Swallowi  Hall,  Burlington  Limestone. 

Spirifera  lineata  ?  Phil.  Coal  measures. 

**        Grimesi  Hall.  Burlington  Limestone. 

**        camerata  Morton.  Coal  measures. 

Nuculana  bellistriata  Stev.  sp.  Coal  measilres. 

Phillipsia  Manimecensis?  Shum.  Warsaw  Limestone. 

^  2.  Species  which  extend  up  into  the  base  of  the  Burlington  Limestone 

at  Burlington,  Iowa  : 

F:  Syringopora  Harveyi  White.  Ilestricted. 

Trematopora?  vesiculosa  Win.  ** 

**  fi*agilis  Win. 

Syringothyris  typa  Win.  Restricted. 

Pentamerus  lenticularis  W&W. 

Aviculopecten  Caroli  Win. 

Pernopecten  limatus  Win.  Restricted. 

Ctenodonta  microdonta  Win. 

Platycei'as  coniiforme  Win. 

Pleurotomaria  rota  Win. 

Oi*thoceras  Indianense,  Hall. 

**         heterocinctum.  Win. 

The  si^cies  marked  ** restricted'*  do  not  occur  below  the  base  of  the 
Burlington  Limestone  at  Burlington,  but  they  are  included  hei*e  because 
the  fauna  proper  of  the  Burlington  Limestone  begins  above  the  narrow 
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biutftl  zone  roiitnininfc  the  Marshall  Kpeoloft.  ^prinffothi^riii  (ffptt^  mort^ 
ovor,  Im  believed  to  oecur  in  the  Kimlorhook  ^roup  of  Illinois.  [It  is 
now  known  uIko  from  Ohio  and  reunaylvania.] 

8.  Species  identified  with  fossils  ft-om  the  Carboniferous  rocks  of  Eiiro|>o : 

Prodneta  seniiretieulata  Flenu  Spirifera  lineata?  Phil. 

?     *•         Com  d*  Orb.  OrthixxMiui  n^ticulatum  Phil. 

Hemipronites  nubraeutnm  V.  Duch.   NtuttiluH  snbsuleatus  Phil. 
Or  this  Miehelini  L'Evo.  Cyrtoconis  tossolutum  do  Kon. 

ivsnpinata  de  Kon. 


*i 


4.  FohhUh  whoso  analoj^ues  recur  in  the  recognised  carboniferous  rooks 
of  America: 


PlatyerinuK  eontrituR. 
Aetinocrinus  lleliin>. 


tt 


pistillifonnis. 

viminalis. 
Poterloerlnus  Corycia. 


14 


PlatyerinuR  Burlini^nenais. 

Aetinoi'.rinu8  unicornis. 

(  Aetinocrinus  pyriformis, 
i[  Aetinocrinus  pistillus. 

VVhitoi. 

Poterioi*rinus  caulieulus. 


Forbi^sioerinus  lobatus  Var. tardus.    ForliesiiH^rinus  Giddingi. 


Seaphiocrinus  sulearinatus. 
Bubtortuosus. 


tt 


Zeacrinns  patcmus. 
Leptdeehtnus  rurispinus. 
Produeta  aixniata. 
Prwlucta  Newberryi. 

**         murbiUiana. 
ChoneteM  nutUteosta. 
Orthis  Vanuxemi? 
**     tlava. 
Hpirifera  hii*ta. 

**         CoopeiTUsis. 
Spiriferina  ClarkHviUensis. 
Spirigera  Missouriensis. 
iVrnoiH>eten  Shumanlanus. 
Myaliua  lowensis. 
Kdniondia  H urlingt  oncnsis. 
8anguinolites  Choutoauensis. 
Ctenodontti  Stella. 
Conoeanlium  pulchellnm. 
Cyprieardclla  quadrata. 
He lleix>phon  perelegans. 
Dentalium  grandawum. 
Platyeeras  paitillum. 
Straparollus  Annuon. 
Macrocheihis  pinguid. 


Seuphloi^riuus  carlnatns. 

(         **  tortuosus. 

)         *•  eariuatus. 

ZeaerlnuH  scoparius. 

Lepideehlnus  imbrieatus. 

Pnxlueta  semiit'tieulata. 

Proihicta  seniiit'tieulata. 

**        Kogcm. 

Chonetes  Logani. 

Orthis  Miehelini. 

8pl rife m  ikseudo lineatA. 

**         lineata. 
Spirt fcrina  subtextA. 
Spirigera  subtlUta. 
Peeten  avieulatus. 
Myalina  angulata. 
Edmondla  radlata. 
Cyprieaitlia  transvci'sa, 
Nucula  ventricosji. 
Conoinirdium  cArinatuni. 
Cy  pricanlella  subcllipt  iea . 
Bellewphon  eaneellatus. 
Dentalium  venustuni. 
Platyt*enu*  aeutii\>8ti*e. 
Kuomphalus  SporgenenKis 
MacixK'.hcilus  primigcn ius. 


I 
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5.  Fossils   whose    analogues   recnr 
Europe: 

Producta  arcuata, 

'*       morbilliana. 
Orthis  flava. 
Rliyiichonella  Sageriaua. 
Rhynclioiiella  Whitei. 

**  subciixiularis. 

**  persinuata. 

?  tetraptyx. 
Missouriensis. 
Pterinea  spinalata. 
Pemopecten  limaefoimis. 
Fosidonomya  Romingeri. 

*^  mesambonata. 

Mytilus  Whitfieldanus. 
Myalina  Micliiganensis. 

"       imbricaria. 
Edmondia  nitida. 

**         sequimarginalis. 
*^        binumbonata. 
Sauguinolites  concentrica. 
Cardiomorpha  modiolaris. 

Julia. 
Area  modesta. 
Couocardium  pulcliellum. 
Bellerophon  viuculatus. 

rugosiusculus. 
galericulatus. 
Pleurotomaria  humilis. 
Straparollus  Ammon. 
Straparollus  macrompbalus. 
Orthocei*as  ludianense. 
**         robustum. 
•*         multiciuctum. 

Nautilus  trisulcatus. 


it 
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digonus. 
planidorsalis. 
**        trigonus  &c. 
Cyrtocei-as  Rockfoixlense. 
Qoniatites  Oweni. 
**         Ixion. 
*'         Mai'shallensis. 
**         Lyoni. 

pygmteus. 
Romingeri. 


in    tiie  Carboniferous   rocks    of 

Producta  somireticulata. 

*  *       punctata, 
Ortliis  Michelini. 
R.  pleurodon  Var.  Devreuxiana. 
Rhynchonella  radialis. 

**  pleurodon. 

Spirifer  Buchianus.  [mis. 

Rhynchonella  pugnax  &  reuifor- 
Avicula  lunulata. 
Pecteu  dissimilis. 
Posidonomya  vetusta. 

Modiola  lingualis. 
Myalina  virgula. 
*'      lamellosa. 
Edmondia  unioniformis. 
Oardinia  robusta. 
Edmondia  scalaiis. 
Cardinia  tellinaria. 
Cardiomorpha  livida. 

"  Puzosiana. 

Area  arguta. 
Condocardium  aliforme. 
fiellerophon  bicarenus. 
'*  decussatus. 

"  Urei. 

Pleurotomaria  helicinoldes. 
Euomphahis  Iffivis. 
Euomphalus  laevis. 
Orthoceras  ciuctum. 

*'  giganteum. 

"         cinctum. 

{Nautilus  sulcatus. 
*«         Edwardsiauus,  i&c. 


li 
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Cyrtoceras  cyclostomum. 
Goniatites  princeps. 

"         rotatorius. 

*'         mixolobus  &c. 

"  strlolatus. 

**  rotatorious. 
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6.  Generic  and  sub-generic  types  of  a  carboniferous  character.  The 
most  important  genera  possessing  a  paleontological  value  in  this  discus- 
sion are  the  following : 

Actinocrinus.  Edmondia. 

Producta .  Sanguinolites. 

Aviculopecten.  Cardiomoi-pha. 

Mytilus.  Nautilus. 

Myalina.  Phillipsia. 

The  genus  Actinocrinus  begins  its  existence  in  the  upper  Silurian,  but 
attains  only  a  feeble  development  until  we  reach  the  lower  carboniferous. 
It  seems  to  i*each  its  culmination  in  the  Burlington  Limestone.  Accord- 
ing to  a  table  drawn  up  by  Dr.  B.  F.  Shumard'^*  in  1865,  this  genus  is 
represented  by  two  species  in  the  Niagara  group,  2  in  the  Corniferous  ;  (5 
in  the  Hamilton ;  8  in  the  Chemung;  115  in  the  Burlington  Limestone* 
29  in  the  Archimedes  Limestone,  and  2  in  the  Kaskaskia  Limestone.  Later 
investigations  render  it  necessary  to  change  these  figures  without  materi- 
ally altering  their  ratios.  It  is  emphatically  a  Carboniferous  genus.  Of 
this  genus  seven  or  eight  species  are  known  in  the  Marshall  group;  and 
they  also  belong  to  those  peculiar  types  which  characterize  the  Carbonif- 
erous limestone  (Compare  for  instance  A.  pistilliformis). 

The  genus  Producta,  in  its  sub-generic  forms,  has  a  similar  history.  It 
l)egins  in  the  lower  Devonian  and  culminates  in  the  Lower  Carboniferous. 
Professor  Hall  describes  11  species  from  the  Chemung  group  of  New  York. 
I  am  acquainted  with  20  species  (mcluding  one  Strop?ialosia?\  from  the 
Marshal]  group.  De  Koninck  describes  28  species  from  the  carbonifer- 
ous rocks  of  Belgium.  D'Orbigny  enumerates  63  known  species  of  /Vo- 
ductOj^^  of  which  one  is  Silurian,  4  are  Devonian,  and  49  are  Carbonif- 
erous. Bronn  enumerates^^y  45  species  as  certainly  discriminated,  of  which 
37  belong  certainly  to  the  Mountain  Limestone, and  only  two  occur  in  rocks 
as  old  as  the  Devonian. 

Of  the  genus  Spiriferina  we  have  three  species  in  the  Marshall  group. 
No  species  have  ever  been  recognized  in  rocks  as  old  as  the  Devonian. 

The  genus  Aviculopecten  is  emphatically  a  Carboniferous  type,  and 
was  so  regarded  by  McCoy  when  fii*st  proposed.  In  his  descriptions 
of  British  Paleozoic  Fossils,  he  enumerates  18  species  of  the  genus,  15  of 
which  belong  to  the  Carboniferous  system,  and  3  to  the  Old  lied  Sandstone. 
Nine  species  are  reported  from  the  Carboniferous  rocks  of  Illinois.  From 
the  Marshall  group  I  am  acquainted  with  12  species  (including  4  species 
of  Pernopecten  not  heretofore  separated  from  Aviculopecten),  It  is  true 
the  Chemung  contains  also  several  species;  but  as  the  type  is  not  known 
to  descend  lower,  the  presence  of  these  species  in  the  Chemung  unites 

•»A  catalogue  of  the  Palaeozoic  Fossils  of  North  America  I.  Echlnodermata. 
i»  Prodrome  de  Pal6ontologie. 
^  Index  PalaeontoloKlcus. 
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with  the  presence  of  Produeta  and  various  forms  of  land  vegetation,  in 
imparting  to  that  group,  to  this  extent,  a  Carboniferous  aspect J^ 

The  geuus  Mytilu*,  of  which  we  know  four  specieH  in  the  Marshall  group, 
is  decidedly  one  whose  history  runs  through  later  geological  times.  Of 
203  species  enumerated  by  D'Orbigny,  only  13  aro  rocognized  as  occur- 
ring in  rocks  older  than  the  Carboniferous,  and  it  is  probable  that  some  of 
these  bcloivg  to  Modiolopsia  and  Orthonota  or  allied  genera. 

The  genus  Myaliaa  was  established  by  De  Koninck  exclusively  to  i^ 
ccive  three  species  from  the  upper  part  of  the  Coal  measuros  of  Belgium. 
McCoy  discoverod  none  below  the  Permian  system.  In  this  country  the 
genus  is  restricted  to  the  limits  of  the  Carboniferous  system,  attaining  its 
maximum  development  in  the  Coal  measures.  Of  this  Carboniferous  ge- 
nus the  Marshall  group  aifoitis  at  least  5  species.    • 

Edtnoiidiaj  also  founded  for  the  roception  of  Carboniferous  forms,  lias 
not  been  certainly  traced  downwards  into  the  limits  of  the  Devonian  sys- 
tem. De  Koninck  gives  two  si)ecies,  both  from  the  Coal  measuros ;  Mc 
Coy,  in  the  work  cited,  describes  10,  all  of  which  occur  in  the  Carbonif- 
erous Limestone.  The  Marshall  group  has  ailbrded  0  species  which  have 
been  referi-ed  to  this  genus. 

SanguinoWea  of  McCoy  afforded  its  proposer  14  species,  of  which  11 
occur  in  the  Carboniferous  strata,  and  3  in  rock's  of  older  date.  In  the 
Marshall  group  we  recognize  19  species  of  tliis  genus,  including  5  belong- 
ing to  the  type  of  Gypncardia. 

Tlie  genus  Cardiomorpha  is,  in  the  Old  World,  confined  exclusively  to 
the  Carboniferous  System,  from  which  De  Koninck  describes  13  Belgian 
species,  and  McCoy  3  British  species.  We  have  described  5  species  from 
the  Marshall  group,  and  know  of  none  from  the  Chemung. 

Nine  species  of  trilobites  have  been  described  from  the  Marshall  group, 
all  of  which  probably  belong  to  the  Carboniferous  genus  PhiUipsia, 
though  five  of  tliem  were  referred  to  Proetus  by  their  original  describers. 
Of  the  latter  ^ve^Proeius  elliptieusy  M.  &  W.  was  thought  by  the  authoi's  to 
be  probably  a  Phillipnia,  ProetusSwallowi^  iShum.  is  rogarded  as  the  near- 
est analogue  of  this,  and  the  latter  is  hence  probably  also  a  Phillipsia, 
This  species,  moroover,  does  not  present  the  posterior  termination  of  the 
groat  suture  required  by  Proetus.  Proetus  Dorii,  Hall,  wa^  described 
from  pygidia,  and  of  course  its  generic  relations  aro  not  demonstrated.  I 
have  since  discovered  from  the  same  locality,  several  complete  cephalic 
shields  which  present  the  distinctive  marks  of  Phillipsia,  so  far  as  they 
have  been  pointed  out.  All  the  Carboniferous  trilobites  of  Europe  and 
America  belong  to  this  genus  and  its  sub-genus  Oriffll?ud-ei,  Though  Bar- 
rande  inclines  to  recognize  Phillipsia  sparingly  in  the  upper  Silurian  and 
Devonian,  we  are  still  compelled  to  rogard  it  as  an  eminently  Carbonifer- 
ous type. 

>3<A8  has  been  already  intimated  several  Carboniferous  typis  began  their  existence  as  early  as 
the  Hamilton  and  even  the  Coruiferous  period.  Several  of  the  tiMttelUdct  from  the  Hamilton 
rocks  of  Mlchljfan  were  ideutlfled  by  Pr.  H.  A.  Prout  with  species  In  the  Carboniferous  Lime- 
stone. His  work  upon  these  fossils  was  incomplete  at  his  death,  and  has  never  been  pub- 
lUhed. 
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Of  Xtiuffh'  WO  ftn^  n(>in»int<Hl  with  IJ^  spcclcii  ttwm  X\\e  Marfiliikll  ^;t*m-: 
Of  thoM*.  U  or  1*2  U'lonjrt4»  tbo  stvtion  chan^otoriKM  by  loufsrittuUii^l  !\;r> 
n»WH  and  anjjulation**  and  an  oihmi  umUilions  for  which  Messrs.  Meek  a:. 
Wi>rthon  havo  )»n»iHVMHJ  \hv  snlwmMu»rio  namo  TrrmtiUHiiscu*. 

HoniarkA  similar  to  the  fon\ij»nnjj  oinild  Ik*  oftoixxl  in  roforv«oo  to  iS 
p»olo;;iral  allinitiosof  varionn  otlior  jjenora  ropresontiHl  in  tho  Msirstlvt** 
jjnni  |>  -  as  /  V« /  ff/i*rin  u .'«»  Ft » rht ,"» h » * riu  w «.  /* « i«*  r i »  u .«»  /*/<•  ri'ii <'«?,  A»*M#< >!*•»'*'.  Ih 
/V»»;.<i.  J/.i.*r«></i)»#,  .^t^.'uind  ix*rtain  foniis  of  SpinjVrtu  fUiUrf>pht»'i^  '-^ 
thorn'ii*  ami  (rt>ht\tt»tr\f, 

!<noh  aiv  tho  lt«a«lii)i;  ohai-aotoristios  of  the  fanna  of  the  Marshall  jrr^v:: 
whirh  indicate  its  atlinitios  with  the  CarlH'»nifonnis  system  of  Kur\>|H*  ;*?>«; 
America.  "•    To  !»um  np:  we  find  10  si^vies  identitietl  witli  fossils  fn.>in  t:,o 
l''arlM>nifeiims  n»«*k«4  of  America;  12  sinnnes  which  extend  fivm  tho  >I.*r- 
shall  strata  upwanN  int«»  the  kise  of  the  Bnrlinj;ton  Limestone  at  a  |h>:!': 
wheix*  the  two  f«uin.ition<«  n^st  in  juxtaiHvsition;  H  sjhhmcs  identititHi  w::^ 
fossils  fi>mi  the  I'aitHMufrrniis  nvks  of  Kuivjh\  J^2  siHvies  whtv?^*  an.*- 
lojjnes  riMMir  hi  the  hii;licr(\iilK»nifcrouH  ixu^ks  of  America:  44  sjHvii*s  vrht>s*^ 
nnah»«;nes  ixvnr  in  the  ('arlH>nifcn>nH  nn^ks  of  Kurt>iH»;  10  »ji*nerie  or  sul*- 
jrtMieric   forms  lankly  n»jMvsented,  which  characterize  piv-emineutly  the 
CarlKuiifennis  syM»»m,  In'sidcs  nnmenms  other  pMiera  and  sjHHMes  \vh^v><^ 
atlinities  jHnnt  rather  to  CarlHuiifenms  than  to  other  strata. 

Two  years  ajjo,  t  Auj;.  IStJil.  ^  dnrinj;  the  nuvtinj;  of  the  American  Ass«^ 
€*iation  at  BntVaUv  a  iliscns^iion  incidentally  an>si*  as  to  the  j>j>lo\>ntolo5jif*jii 
n^latitms  of  the  Mai-shall  jrnnip,  in  which  on  the  one  hand»  it  wjis  elainuH) 
that  it  pn»st»ntiHl  **a  ('arln^nifenms  asinvt;**  while  on  the  other  hand  tho 
qnestion  was  asked»  **wh:it  is  meant  hya  OarlH>nifemusa<«iH*ct?**  and  tho 
riMnark  was  a<lded:  **  I  don't  know  what  you  call  a  I'arlH^nifennisasiHVt/* 
1  turn  now  to  the  citatitMi  o(  facts,  of  which  I  have  jnst  pivsi>nted  a  sui«« 
mary,  and  reply:  **That  i»*  what  I  mean  by  a  ('arlumifennia  asiH»et/' 

To  answer  this  tpu>ti(Mt  in  other  woixK  let  me  tpiote  tho  lanjfnaj»o  of  a 
distinjjnisluHl  American  palcontolojristJ'*^  **  We  have  a  rijjht  to  oimtomt^ 
theivfoixN  for  the  existence  of  the  ('arlH>nifeixnis  system  at  any  jx^int 
wherv  we  can  lind  a  ctmtinnation  of  the  J^M^e^^  Prntwuitr*,  /V.»«f «<•/♦#«, 
0,im\itiU:t,  KCijri'^rt'ni.i,  /)iV*.V.O  Xiiufi'u*  and  thejjamml  tlshos,»««  1  eon- 
tentl  that  this  is  the  lei;itimate  conclu>iion,  or  else  the  Carbonifeixnis  system 
is  snbt>nlinate  to  the  Devonian.'*  That  is  in  principle  exactly  what  I 
contend  for.     It  was  in  tliat  school,  too,  that  I  nnvived  my  toaehinj;, 

VI.  The  F.wna  of  thk  Chkmino  Oiunr  puksknts  .v  Dkvoni.kx  As- 

VKCT. 

In  the  further  pn>MHMition  of  this  disen.ssion  it  would  In?  appivpriate  to 

i>T\\<'  mrnirt  of  tho  M,-*r>luiU  unuip  p»»lv»Mv com^s|VM»0  to  tho  ">Hlow  somistonc^of  twljM»d 
«n«i  tho  Wo»HihHl»An  Mhl«H!»  \\Umi  tit  tho  Im^o  ol  tho  l\»rlHMUlon«is  syMoiw. 

«»'  llrtU:  KoHi,T,^  \\hitno>H  Uo|».  l^iko  Sup.  l«uu»  IMst  ll.:*K 

»'  May  wo  not  i,»\  th:U  tho  IWvon'AM  lH.IKHn»;uixho»l  tn»in  tho  SUurUui  by  tho  .Wivwf  of  thfWAml 
olhor  typos.  »5ui' tho  rrtrl»oniiVio\>N  Jh  ch.ir.utoruoa  by  ihoJr  >:rx\it  o\i»,-inslon!  thijs  bolt\ftmll- 
c«t*Hl  by  thocnMt  ni  I'.Cp'.K-.UioM  of  spo.os.tho  hionM'soa  nohno>«k  of  orn.m»out.ttlon,  lho<*\«i«>'»» 
trnitt  .lo\  olopmont  of  oortain  fo.»nm>s.  an.t  soinotlmo:*  by  uiuisu,tJ  bulk,  r^rbotufotxMi*  lyjvsin  th<» 
iVvonlnn  .\so  won\  \\\  .■»  'ionso,i»r,.|»ArfK-  /Vinmim,  or  "oolonlos"  to  oiupbty  .n  nhrj»st*  tV\>iu  B*rtim1o, 
u»oi!  In  nMoHMJoo  to  tho  IVmumlhil  Zonoof  tho  onvirons  of  Pno:no. 
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enter  upon  an  examination  of  the  paleontological  affinities  of  the  Che- 
mung group,  with  which  it  has  been  thought  this  Carboniferous  assem- 
blage of  strata  can  be  synchronized.  I  shall  content  myself,  however,  with 
three  remarks.  1.  The  fauna  of  the  Chemung  group  embraces  numerous 
generic  forms,  some  for  the  first  time  introduced,  which  were  des- 
tined to  undergo  their  full  expansion  and  find  their  closest  analogues  in  the 
Carboniferous  Age.  2.  It  embraces  some  generic  and  many  specific  forms 
which  lingered  from  early  Devonian  times,  and  which  do  not  pass  the  up- 
per limits  of  this  group.  3.  The  balance  of  affinities  is  universally  ad- 
mitted to  be  with  the  Devonian  system,  so  that  the  attempt  to  establish 
that  proposition  would  be  superfluous. 

VII.  Can  the  Marshall  at?d  Chemtjng  be  Btnchronized? 

Ever  since  Cuvier  first  enunciated  the  doctrine  of  successive  faimas  in 
the  past  histoiy  of  the  world,  geologists  have  held  that  paleontological 
characters  stand  next  in  importance  and  reliability  to  obseiTed  supei-po- 
sition  in  the  determination  of  the  synchronism  or  sequence  of  formations. 
Pictet***  lays  down  the  following  principles  for  our  guidance  in  the  use  of 
fossils: 

*'  1.  In  all  countries  which  have  been  studied  to  the  present  time,  the 
geological  faunas  succeed  each  other  in  the  s^me  order." 

*'2.  Contemporaneous  formations,  or  those  formed  at  the  same  epoch, 
contain  identical  fossils." 

'*  8.  Reciprocally,  formations  which  contain  identical  fossils  are  contem- 
poraneous." 

Professor  Agassiz,  ^'^  in  writing  of  the  *'  succession  of  animals  and  plants 
in  geological  time,"  says:  "I  cannot  refi'ain  from  expressing  my  wonder 
at  the  puerility  of  the  discussions  in  which  some  geologists  allow  them- 
selves still  to  indulge,  in  the  face  of  such  a  vast  amount  of  well-digested 
facts  as  our  science  now  possesses.  They  have  hardly  yet  learned  to  see 
that  there  exists  a  definite  order  in  the  succession  of  these  innumerable 
extinct  beings,  ifcc." 

^^One  result  stands  now  unquestioned;  the  existence  during  each  geolo- 
gical era  of  an  assemblage  of  animals  and  plants  difiering  essentially  for 
each  period.  And  by  period  1  mean  those  minor  sub-divisions  in  the  suc- 
cessive sets  or  beds  of  rocks  which  constitute  the  stratified  crust  of  our 
globe,  the  number  of  which  is  daily  increasing  as  oiu*  investigations  be- 
come more  extensive  and  more  precise."'** 

Professor  Hall,  ^^  fn  attempting  to  establish  the  distinctness  of  the  two 
groups,  Portage  and  Chemung,  uses  these  words:  "  When  wo  apply  the  test 
of  organic  remains,  we  find  an  equally,  or  even  more  strongly  marked  difier- 
ence  in  the  two  groups;  and,  upon  this  alone,  a  distinction  between  the 
two  should  be  made."     In  reporting  upon  the  result  of  his  examination 

i"Pal6ontolo(i:le.  I.  p  KK). 

•M  Contributions  to  the  Natural  History  of  the  U.  S„  toI.  I,  p.  «3. 

'« lb.  p.  96, 

"^Geolog.  Rep.  IVth  Dlst.  N.  Y..  p.  229. 
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of  western  formations  in  1841,  he  states:**^  "  This  examination  westward 
also  afforded  a  good  opportunity  of  testing  the  value  of  fossil  characters, 
when  applied  to  the  same  strata  extending  over  wide  tracts  of  country, 
and  the  results  will  be  seen,  as  we  proceed,  to  have  been  mostly  satisfac- 
tory." On  another  occasion  he  used  the  following  words :*^  "Every  step 
in  this  research  tends  to  convince  us  that  the  succession  of  strata,  when 
clearly  shown,  furnishes  conclusive  proofs  of  the  existence  of  a  regular 
sequence  among  the  earlier  organisms;"  Finally,  in  1850,  he  employed 
this  explicit  and  pertinent  language:'"  **  In  distant  and  disconnected  lo- 
calities we  are  compelled  to  base  our  opinions  of  the  equivalency  of  beds 
upon  the  organic  remains  which  they  contain." 

Such  citations  could  be  made  almost  without  limit,  but  it  scarcely  seems 
necessary  to  proceed.  Every  paleontological  research  proceeds  upon  the 
assumption  of  the  tniths  of  the  fundamental  principles  which  these  ex- 
tracts enunciate.  On  paleontological  grounds  Professor  Hall  undertook 
the  identification  of  the  western  formations;  on  such  grounds  he  asserted 
the  Spergen  Hill  limestone  to  belong  to  the  age  of  the  Warsaw  limestone ; 
on  such  grounds  Mr.  Billings  identified  the  Lower  Helderberg  group  in 
Maine;  on  such  grounds  Barrande  divides  his  P^omodial  Zone  into  dis- 
tinct stages  which  he  attempts  to  identify  in  other  parts  of  the  world; 
on  such  grounds  Barrande  confidently  asserted,  without  even  having 
placed  foot  upon  American  soil,  that  certain  Trilobites  described  by  Profes- 
sor Hall  from  the  town  of  Georgia,  in  Vermont,  belonged  to  a  mucl]  low- 
er, stratigraphical  position  than  had  been  assigned  to  them;  and  thus, 
while  sitting  in  his  study  at  Paris,  confidently  and  successfully  rectified  the 
mistakes  of  field  geologists  in  America  working  amongst  the  hills  of 
northern  New  England.  * 

It  is  evident  that  Jf  we  proceed  according  to  the  established  principles 
of  paleontological  science,  we  shall  be  obliged  to  deny  the  contempora- 
neous origin  of  the  rocks  of  the  Marshall  and  Chemung  groups.  We  shall 
be  induced  to  leave  the  Chemung  within  the  limits  of  the  Devonian  sys- 
tem where  it  has  been  placed  by  the  nearly  unanimous  judgment  of  pale- 
ontologists; and  to  admit  the  Marshall  group  within  the  boundaries  of 
the  Carboniferous  system  according  to  the  present  nearly  unanimous  judg- 
ment of  western  geologists;'*'  according  to  the  opinions  of  the  eminent 
European  geologists  who  have  investigated  the  question,  and  according 
also  to  views  which  were  at  one  time  shadowed  forth  by  the  present  prin- 
cipal opponent  of  such  views.  De  Vemeuil'^°  in  alluding  to  certain  rep- 
resentatives of  the  Marshall  gi'oup,  says:  *' As  it  [the  Devonian  system  in 
New  York]  is  principally  composed  of  Schists  and  argillaceous  sandstones 
which,  as  we  have  said,  are  lost  and  disappear  in  the  West,  it  thence  re- 
sults that  in  the  States  of  Ohio,  Indiana  and  Kentucky,  it  is  reduced  to 

"•Trans.  Asssoc.  Amer.  Geol.  p.  268. 

>"Paleont.  N.  Y.,  vol.  I.  Introd.  p.  xxxiii. 

>»  Foster  and  Whitney's  Rep.  Lake  Sup.  Land  DU.  U.  p.  286. 

i»  See  the  references  made  In  the  2d  section  of  this  paper. 

»«» See  Amer.  Jour.  Soc.  [21  v.  370. 
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the  Black  Schists  which  represent  the  (Jenesee  Slate,  and  to  a  calcareous 
band  which  represents  at  once  the  Comiferous  and  Onondaga  limestones 
and  the  Hamilton  group  of  the  State  of  New  York." 

In  his  comments  upon  this  paper  of  de  Verneuil,  from  which  I  just 
quoted,  Professor  Hall  himself  says  :^**  "We  know  that  behveen  the  Chemung 
group  and  the  great  Carboniferous  Limestone  of  the  West  and  s(mthwest, 
there  is  an  extensive  formation  of  yellow  sandstones  and  green  shales  and 
sandstones" — and,  for  the  sake  of  enforcing  a  view  which  he  then  held, 
that  even  the  Chemung  strata  ought  to  go  into  the  Carboniferous  system, 
he  adds,  **  charged  with  fossils  having  a  close  analogy  with  those  of  the 
groups  below."  Still  further  in  his  tabular  arrangement  appended  to  his 
elaborate  discussion  on  the  "  Parellelism  of  the  Paleozoic  Deposits  of  the 
United  States  and  Europe,"*  he  places  the  **  Yellow  sandstones  and  green 
shales  of  Ohio,"  not  only  above  the  Chemung,  but  above  the  shales  and 
sandstones  of  the  Catskill  mountains." 

In  the  presence  of  such  facts  and  such  testimony  as  have  been  cited,  it 
becomes  a  question  of  curious  interest  upon  what  grounds  the  geological 
equivalency  of  the  Chemung  and  Marshall  can  still  be  maintained.  In  a 
paper  presented  before  the  National  Academy  last  summer  (1867)  at  Hart- 
ford, and  repeated  before  tlie  American  AsFOciation  at  Burlington,  it  was 
held  that  the  Devonian  fauna  of  the  Chemung  in  its  western  extension 
becomes  replaced  by  the  Carboniferous  fauna  of  the  Marshall  simply 
through  the  influence  of  local  conditions.  Geographical  variations  were 
pointed  out  in  the  nature  of  the  deposits  and  the  accompanying  faunas, 
of  the  Trenton,  Hudson  River,  Niagara  and  Hamilton  groups,  and  it  was 
maintained  that  the  paleontological  contrast  between  the  Cliemung  and 
the  Marshall  is  something  of  the  same  kind,  and  possessing  no  difterent 
significance.  These  views  at  Hartford,  were  endorsed  by  the  high  autho- 
rity of  Professor  Agassiz. 

The  same  views  had  been  previously  recorded  by  Professor  Hall  in  the 
Fourth  Volume  of  the  Paleontology  of  New  York,"^  as  follows  :  **  We 
have  every  reason  to  believe  that,  in  those  sedimentary  formations  be- 
tween the  Hamilton  group  and  the  Coal  measures  in  the  east,  and  between 
tlie  same  group  and  the  Burlington  (Carboniferous)  limestone  in  the  west, 
the  Devonian  aspect  of  the  fauna,  on  the  one  hand,  and  the  Carboniferous 
aspect  on  the  other,  are  due,  in  a  great  degree,  to  geographical  and  phys- 
ical conditions,  and  not  to  difference  of  age  or  chronological  sequence  of 
the  beds  containing  the  fossils." 

Again,  in  a  pamphlet  "Notice"'**  of  this  volume,  in  alluding  to  the 
contrast  between  the  faunas  of  the  Chemung  and  Marshall  groups,  he 
uses  these  remarkable  words  :—^^ The  distinction  between  Devonian  and 
Carboniferous  faunas  is  based  as  often  upon  geographical  as  chronological 
relations,^  ^ 

»«»  Amor.  Jour.  Scl.  [2]  v.  36.**.  Note. 

i<3  Foster  and  Whitney  Rep.  L.  Sup.  Land  Dis.  II,  Chap*  xvili. 

>«  pp.  M2-2ii7,    See  Notice  of  thU  volume.  Trans.  Amer.  Phil.  Soc,  May,  1866,  p.  246;  also. 
Pamphlet,  1867. 

"*  Notice  of  IVth  volume  Pal.  N.  Y.,1867,  p.  5. 
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It  stvm<  t«>  mo  tliat  tho  iWtrine  assi^rtinjj  thointhioiuvof  jri>>5jn!»|4ti.-.v". 
aiul otluT  j»by*'ir;U  coiuUtions,  is  Iumjjj; rarrii'il ontivch  tiH»  far.    That  tV,*'  v.-. 
ji.itiit'  Ihmhi;^  >\l.i»  U  po)mlat(Hlt!)ooni(h  \n  i»a^t  aj;o>  mu>t  have  Kvu  di>t  t-\^ 
iitt'tl  ni  each  iH'ii«Ml,  in  taiuta.s  iji^o^raphioallj  ix'siriotinL  umlor  hn\>  iiioniii-s.^ 
Willi  th»»M'  whii  li  now  ilotonnino  tho  lUsirilmtion  of  animals  ami  |^l;u)l-s^   -^ 
a  divtriiJo  whiv'h  e\orj"  rvtlootiuij  i»ahH>ntt»h>;;ist  has  either  a^is^^rttnl  iv  «iv- 
plitMl.'*'*     It  wonhl  Ih'  puenK\  in«lriHl»  to  attemj^t  to  draw  a  stniti^rapliioA^ 
intlnotion  tVt>m  iMUHm(olo<:ieal  ilata«  without   keepinjj  in  view  the  kiH"»^v, 
hiws  of  fauual  ciivmnsorintiou.     Hut   it   is  a  now  anil  an  uupixHXHlouf  *xi 
jmnvihuv  for  a  >;i'olo«;i>i   to  attrihuto  to   j»hjMi'al  otmditious  tho  ohAr« 
aotori-^tios  whiih  tho  ot»nnuou  otMiMMit   of  all   paloontoloi^iMs  has  aa^ijitK^i 
to  f.uina^i  whirli  lixeil  in  lUthMvnt  a^^os  of  tho  world.     Thi>  is  to  nnxMo  1^* 
tho  plat  lot  m  of  Oo  Maillot  and  Kamaiok  :  it  is  U>  yield  the  deternuiui(u>a 
of  tho  oru.uiio  faoios  of  a  ijeoloj^ieal  iKMitnl  to  tho  ohauivi  of  phvMcal  vx"»^v 
tUtions,    in^tisid   i^f  tho  domination  oi'  an  inii'lli«;ont  motlunl  of  stH|ueUxX' 
and  atlaptation:  it  is  to  MinxMider  tho  ^r.uid  i»nHv>Mou  of  orjianie  fonus 
thnmi:h  past  time,  to   tho    mouUliuj;   and  dotorminative  inthieuix^  of  t ho 
M'onl.ir  ehani;\»s  of  tho  i»h>sical  winld  :  it  i>  to  turn  our  ku'ks  u|Hni  jh^s- 
tion>  whioh  ha%e  Invn  m»  ahlv  and  >o  Muvossfullv  ilofondtnl  hv  our  sriv^*i 
a«loi»tttl  naturalist;  it  is  to  drown  tho  ko\-uote  of  the  tx^Iehrated  *•  Ksi>;i\ 
on  l'las>i!ication  **  in  tho  tli^oiuxl  of  tnui>nuitationi>m  and  materiali^^iiu 

The  following!  ex traot  is  fixmi  the  oolohiated  ik»ihm*  of  de  Verneuik  to 
whioh  allusion  has  .•io  ot'lon  U»on  nnnlo  :'♦*  **  We  haveendeavorvd  to  pnno 
that  the  iii*st  traivs  of  orijanio  life  in  count  lies  the  nutst  rvwote,  api^ectr 
untloi*  forms  nearly  alike,  at  the  Ikim*  of  tho  Silurian  System;  and  that  tho 
sjuno  t\|H»s,  often  the  s;»me  siH'oios  aix»  suooos.sivoly.  and  in  {vintUel  onlen 
de\olo|KHl  thn»u«xh  the  entin^  Si*ries  of  the  j>aloo/oie  IhhIs*     If  we  ha\o 
not  siiootvdod  in  lifting  the  vail  whioh  still  hitles  fixmi  us  the  oause  of  this 
sjrand  i»lionomonon,  iHMhaj»s»  at  lea^t,  our  observations  have  demoustmte*l 
the  iusurtioionoy  o(  thoM*  causes  hy  \\  hioh  certain  authoi's  sin^k  to  exphuu  it* 
They  i»M»\e,  in  etVoot,  that  /A<  ;»A/.'*.»»iic*i*f>»  iV>c»Y  m  tnih^HinUnt  .»/  Ih^  ih^ 
fl  K  *rtit  «r'. if*/f  tW  til p(hs  f»/  ,Vii,"»  rxt'iciW  «/».».•*   t.\i'  cfiVf*'!'' ;./».»»*  »»/  ♦fit'vii**.* 
for  if,  in  ivrtain  countries,   the  Silurian  dojuwits  juxne  a  divp  soa^  they* 
ha\e,  on   the  contrary,  in   the   State  of  New  York,  a  littoral  ehan\eter. 
The\  pn»ve,  in  tine,  that,    in  its  jjeneral  character,  it  is  equally  inde|HMH 
dent  of  the  uphoaNin^rs  which  have  atVected  tho  snrlatv  of  the  )*lol*e  :  for, 
fnmi   tho   eastern   fivntier  of  Knssia  even  to  Missouri-  distant  fnnn,  or 
near  tho  lines  of  disUvation-  in  the  horizontal  iHHlsaswell  as  those  which 
aiv  disturlkHl,  the  law  aocoixlinjr  to  whioh  it  isaooomi»Ushed  ap|H*ai"s  tolto 
uniform.*'     *•  We  do  not  juvtond  to  s;iy  that  the  difteix^rnvs  of  depth  iu 
tho  st»as  had  not  alixnnly  an  intluenoo  ninni  the  distribution  of  animals:  it 
is  to  this  ciivumstanee,  on  tho  v^nitniry,  that  we  attribute  the  moiv  or  less 
hval  famue  whioh  we  ot^en  tlisiH»ver  in   the   j^dot^xoio   formation.      /?•»/ 
/.V>Y  .*•»,*.</    Tniufitt  iif*T,i»,.<   .1?*'  >'ti  .<»»•»,**  .'{i>f'f«iV.'»   irhi'h  r«»/#.'#f'.%'  fKt'n    trith  t\: 

•»'  S<v.  xx'il' nuj'.!'tn.lo>««f  i»tht»r».  Uu' x^o-k-*  of  l^voU.  Slutnv,  Sailer.  «lc  Vonu'ttU.  \l\>rW|:ii>. 

"  S*v  Auu*.  Jour,  ^i•^.  ;.'  ,  \n.  M, 
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epocTi  to  which  they  belong.     They  are  the  exceptions,  which  do  not  derange 
the  general  symmetry,^'' 

Let  us  now  examine,  for  a  moment,  the  circumstances  which  afford  a 
shadow  of  plausibility  to  the  extraordinary  dogma  of  the  parallelism  of 
the  Chemung  and  Marshall  groups.  It  is  alleged  first,  that  the  fauna  of 
the  Chemung  assumes  gradually  a  less  Devonian  and  more  Carboniferous 
aspect,  when  traced  westward  within  the  limits  of  the  State  of  New  York, 
and  that  it  is  possible  that  the  characters  of  the  Marshall  group  would  bo 
reached  in  the  prolongation  of  the  Chemung  through  the  Western  States. 
This  allegation  must  be  considered  in  the  light  of  the  fact,  that  a  great 
thickness  and  geographical  extent  of  strata  in  eastern  New  York,  which 
were,  a  few  years  since,  regarded  as  belonging  to  the  Catskill  group,  are 
now  pronounced  by  Professor  Hall  and  Col.  Jewxtt  to  be  really  a  pait  of 
the  Chemung;  and  that  strata  which  were  formerly  regarded  as  Chemung 
belong  really  to  the  Hamilton.  Restoring  to  the  Hamilton  that  wliich  is 
its  own,  it  cannot  be  otiierwise  than  that  the  Chemung  strata  of  eastern 
New  York  should  present  a  more  modern  aspect  than  was  once  sui)posed. 
But  let  it  be  granted  that  even  yet  the  Chemung  presents  a  more  Carbon- 
iferous aspect  in  western  than  eastern  New  York,  it  i«  not  yet  a  Carbon- 
iferous fauna;  it  retains  numerous  Devonian  typos  ;  it  does  not  embrace 
a  trio  of  species,  if  it  does  a  single  one,  which  reappear  in  central  and 
eastern  Ohio.  All  this  is  unprecedented  in  formations  of  the  same  age, 
at  points  but  one  or  two  hundred  miles  removed  from  each  other. 

In  the  next  place,  some  local  difference  in  the  nature  of  the  sediments 
is  admitted  to  exist.  The  rocks  of  the  Marshall  group,  botli  in  Ohio  and 
Michigfvn,  embrace  a  bed  which  is  somewhat  calcareous  ;  in  southern  In- 
diana tliey  are  known  only  by  an  aluminous  limestone  ;  in  Illinois  and 
Missouri  they  are,  to  a  considerable  extent,  calcareous  and  argillaceous. 
On  the  other  hand,  it  is  notorious  that  the  great  mass  of  the  Marshall 
group  consists  of  olive,  reddish  and  yellowish  sandstones,  and  shaly  sand- 
stones, which  can  scarcely  be  distinguished  from  the  strata  of  the  Che- 
mung. The  rocks  are  identical,  and  so  far  as  we  have  the  means  of 
judging,  the  physical  conditions  under  which  the  sediments  were  accumu- 
lated, must  have  been  extremely  similar.  We  discern  none  of  those 
clhanged  conditions  which  are  always  present  on  the  occurrence  of  a  local 
fauna.  And  yet  the  two  faunas  are  more  distinct  than  those  of  the  Por- 
tage and  Hamilton — vastly  more  distinct  than  those  of  the  Hudson  Kiver 
and  Trenton  groups.  Such  pretensions  are  not  set  up  in  reference  to  any 
other  formation.  Lingula  prima,  of  the  Potsdam  group,  is  recognized  in 
the  coarse  sandstones  of  New  York  and  Minnesota,  and  the  fine  alumi- 
nous shales  of  Alabama.  The  western  prolongation  of  the  Hudson  River 
group  is  stocked  with  the  same  Rhynchonella  increbescetis,  Orthis  lynx, 
Strophomena  alternala  and  Ghatetes  lycoperdon,  as  the  typical  strata  of 
eastern  New  York.  The  various  physical  conditions  under  which  we  find 
the  Niagara  group,  preseut  us  uniformly  with  Canyocrinus  ornaim,  Ila- 
lysiten  catenularia,  Favoaites  Gothlandtca,  Athyris  nitida,  Spirifera  radiaUt, 
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iVo,  St»  tho  (^>^^lft»^ou^^  UmoAtono  IioIiIh  w^vcrftl  upocloR  wliioh  novor  f.r/. 
ti)  dorluiv  itM  liloiitity;  and  tho  IlaniiUtMi  );nni|)  in  inioiMl  by  piM^i stout  »iul 
iiiiiniMtukoahlo  iKilootttnlo^ical  oliiiruotcrM  tiver  an  an^a  two  tlu>Ux*^inti 
niiloN  in  bnMultl)  tVoin  o.istorn  Now  York  to  tlio  Uorky  Mountauiis«  ami 
from  Coiitral  KtMitut*ky  to  tho  valloy  of  Maoktnuio*H  rivor.  It  in  hioixnii- 
bio  tliut  tho  fauna  of  tlio  Clionuinj;  Mam)HtonoH,  without  visiblo  obaii^'  in 
phyHiia)  oonditioUM,  hIiouUI  havo  undorgtuio  a  total  trauiimutAtioii  in  a  tiis> 
tuu<v  loHH  than  *JOi)  nuloM.  Woro  tho  litlioloKloal  oharaotors  of  the  l^bt^ 
nuin^  and  MarHhall  ivmarkably  (iintinot^  wo  HhouUl  oxpoot  aniarktHl  v:»- 
rial  ion  in  llio  tUuiniM,  ovon  if  oontoniporanoouH.  Hut  wo  sbouKl  stiil 
bavo  (lotot*tocl  a  fow  iitontioal  H)>ooio.s  antl  a  Mt n>ng  oorruHpoiulouoo  in 
dominant  iihMM  an  tlio  KdmomliaH,  Avionlo|H'otonM  and  PiHHiucti,  of  itH> 
riioutoaii  linit«Htono,  aro  Idontioal  witb  tho  samo  );ononi  and  8)K'cios  of  tho 
I^lai^hall  («aMd«ilt>uo.  In  Homo  portion  of  tho  hundixulN  of  tbou.s)UHls  of 
minaiv  miloM  ovor  whioh  tho  MarMhall  ntrata  bavo  boon  oxtondtnl,  wouKI 
bavo  oMHtod  ph.VMiral  oonditions  Mutboiontly  Hlmibir  to  tboHo  of  Now  York* 
to  bavo  iHMinitit^d  tbo  intixHluotion  of  a  fow  of  ibo  tyin^s  wbiob  aiv  domi- 
nant at  tbo  Katit. 

Tbo  fat'ts  whiob  I  bavo  abvady  pointotl  out  tlonionstnito  tbat  tboro  tr^in 
a  tinio  whon  tho  fauna  of  t>hio  and  Miolii^an  bad  a  ivpivstMitution  in  No>v 
York  and  IVnuMylvania,  h\>sHilM  ovon  fix»m  Iowa  and  Missouri-  -fossils 
ln>m  tlno,  ami  ovon  fiinn  oaloaivous  strata  -bavo  boon  idontitiod  in  wosi- 
orn  Now  Ytn'k»  idontiliinl,  too»  in  ooni^lomontto  dopttsits.  It  is  ovon  tnu\ 
as  doVoinond  ivssorts,  tbat  tluMV  is  a  law,  bowovor  insonitubK\  vrbicb 
htiunpH  a  o«tnun>ui  and  rooi\i;ni^ab1o  impn^ss  upon  faunas  of  tlio  stuno  a^^, 
bi»wo\or  divorso  tbo  physu\d  ooaditious  undor  wbiob  tboy  subsist, 

Tho  tlootrino  of  fauual  oi^llooation^  of  orjjanio  Ihmusjs  is  foumUHl  ui 
Naliiiv»  and  has  lu>oii  niado  a  siHH'iaUy  by  oiio  whoso  nanio  tn^mmaiuls 
univoiN.il  iv>|u»otx  \Vo  must  apply  this  dm^trino  to  tbo  distribution  of 
oNtinot  animals.  It  stvms  t*»nu\  bowovor.  tboiv  is  a  i^wsibility  of  usiujj 
this  d.H'trino  as  «»a  bobby/*  and  of  oarryinij  it  to  unwarrantott  Unul^ 
Tiiinkin^  has  its  t'iisbions  no  loss  than  aivbitootun^  and  dix^ss,  Anotb**r 
fashion  t>f  our  tinios  is  to  ivunito  variotios  and  sjhhmos  of  oi^udo ivmaius* 
wbiob  bavo  U»imi  disoriminaU'<l  ofton  with  niuob  study  ami  jjivat  utility. 
It  is  tho  tasbixVi  just  now  to  oonoodo  a  widv^  i*jnv^^  to  tbo  variability  of 
spooioH.  U.Mh  thoso  fitsbions  toud  to  a  ivlaxation  of  tbo  rijytu^  of  tbo  linui^ 
whioh  wo  had  st^t  to  tho  inlluon.v  wt  oxtornal  ajronoios.  It  soonis  to  mo 
th.a  tbo  trui*  pbdo>»v»!jy  bvi  Is  to  tht*  praotio.*  of  a  judioit^us  oonsorv?*- 
ti>m  in  iviVmvuoo  \.>  tho  lou;^  aiw^ptod  ouiiUis  of  p;iloontolo»io,'U  soioutv. 

For  thoso  ivisou'i  I  oannot,  at  pivsi^it,  oonsont  to  tbo  panUloU«in^  of 
Ibo  C*bomunjj  and  Mai^ball  jjnmjKs, 

VIIL    Pauau.i^usm  ok  this  (\\T»Kna.  anu  Marsiiau« 

If  tbo  rbomuuif  Ih^  not  tbo  oastorn  n»pn»s*Mi;iUivo  of  tbo  MarslialU 
wboiv»  it  m^y  Ih»  askod»  d^vs  that  roprosontali\*x*  otist?  It  wouUl  K*  n^^ 
r»*pl>'  to  tbo  arijim-Mit  >^hioh  I  bavo  prt»s<Mitod,  if  no  r\>prxvs<.nUAtion  of  tho 
MiU^ball  w\Mv  >vt  diMH»^»itMl  oa^st  of  <>bi*v     Tbo  oasn*  wouKl  not  Ih"  with- 
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out  parallel.  The  St.  Peter's  Sandstone,  the  Galena  Limestone,  the 
Mountain  Limestone,  the  Laramie  Limestone,  are  all  without  distinct  rep- 
resentation at  the  east.  The  Medina  Sandstone,  the  Oriskany  Sandstone, 
the  Schoharie  Grit,  and  the  Marcellus  Shale,  are  without  distinct  repre- 
sentation at  the  west.  But  it  seems  to  me  that,  for  the  Marshall  group, 
>ve  have  discovered  a  pi*obable  representative  in  the  CatHkiU  group  of  New 
York.  The  hthological  and  paleontological  facts  which  favor  this  identi- 
fication have  already  been  pointed  out.  If  this  identification  be  correct, 
it  will  appear  that  the  Catskill  group  is  not  to  be  regarded  as  thinning 
and  partially  disappeaiing,  in  central  and  western  New  York,  in  conse- 
quence of  an  original  lack  of  sediments,  but  in  consequence  of  subsequent 
denudation  upon  a  scale  of  vast  magnitude. 

But  it  may  be  pronounced  a  fatal  objection  to  this  method  of  paralell- 
izing,  that  the  Catskill  is  regarded  by  the  New  York  geologists,  and  by 
others,  as  the  American  representative  of  the  Old  Red  Sandstone,  which 
is  generally  admitted  to  be  Devonian.     In  reply  to  this,  I  offer  two  sug- 
gestions.    First,  it  is  not  the  universal  opinion  of  European  geologists 
that  the  Old  Red  Sandstone,  as  restricted  to  Scottish  deposits  along  the 
flanks  of  the  Grampians,  and  upon  the  southern  borders  of  the  Moray 
Fii-th,  is  properly  classed  with  Devonian  strata.     The  North  Devon  strata, 
to  which  the  term  Old  Red  Sandstone  has  been  extended,  are  thought  by 
some  to  hold  a  lower  position.     The  Scottish  Old  Red  Sandstone  may  be, 
in  part,  at  least,  of  Carboniferous  age.     Secondly,   the  identification  of 
the  Catskill  with  the  Old  Red,  rests  upon  the  similarity  of  a  few  scales  of 
fishes,  especially  of  a  supposed  Holoptychiun.     But  fish  remains  are  quite 
abundant  in  the  Marshall  group,  and  some  of  them  of  types  similar  to 
those  of  the  Old  Red.     Dr.  Newberry  has  described  three  species  from 
Illinois.     Moreover,  the  Molluscous  fauna  presents  numerous  affiliations 
with  the  fauna  of  the  Old  Red,  as  delineated  in  Murchison's  Silurian  Sys- 
tem ;  and  this  resemblance,  in  fact,  was  the  first  circumstance  which 
turned  my  attention  to  the  equivalency  proposed  in  this  paper.     Among 
Marshall  fossils  which  I  have  noted  as  having  near  analogues  in  the  Old 

Red  of  Scotland,  are  the  followiniif: 

Analooues. 

Ctenodonta  lowensis,  W.  &  W.  Cucullsea  antiqua,  Sow. 

Isocai'dia  ?  Jeniue,  Win.  Gtmiophora  cymbieformis. 

Murchisonia  quadricincta,  Win.  I'urritella  obsoleta. 

llolopella  mira.  Win.  **        gragaria. 

Finally,  it  may  be  observed,  that,  whether  the  Catskill  be  synchronized 
with  the  Old  Red  or  not,  it  holds  a  position  above  all  the  typical  Devonian 
rocks  of  Europe  and  America.  Professor  Hall  '*7  long  ago  stated  that 
''after  the  change  which  takes  place  at  the  termination  of  the  Hudson 
River  group,  there  is,  perhaps,  nowhere  else  in  the  Paleozoic  series  so 
coipplete  a  change  in  the  Hthological  and  Paleozoic  features  of  the  strata 
as  at  the  termination  of  the  Chemung  group.     Over  a  considerable  extent 

»■  Amer.  Jour.  ScL.  \2]  v.  367.  Note. 
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&c.  So  the  Corniferous  limestone  holds  several  species  which  never  fail 
to  declare  its  identity;  and  the  Hamilton  group  is  traced  by  persistent  and 
unmistakeable  paleoiitological  characters  over  an  area  two  thousand 
miles  in  breadth — from  eastern  New  York  to  the  Rocky  Mountains,  and 
from  Central  Kentucky  to  the  valley  of  Mackenzie's  river.  It  is  incredi- 
ble that  the  fauna  of  the  Chemung  sandstones,  without  visible  change  in 
physical  conditions,  should  have  undergone  a  total  transmutation  in  a  dis- 
tance less  than  200  miles.  Were  the  lithological  characters  of  the  Che- 
,  mung  and  Marshall  remarkably  distinct,  we  should  expect  a  marked  va- 
riation in  the  faunas,  even  if  contemporaneous.  But  we  should  still 
have  detected  a  few  identical  species,  and  a  strong  correspondence  m 
dominant  ideas — as  the  Edmondias,  Aviculopectens  and  Producti,  of  the 
Chouteauc  limestone,  are  identical  with  the  same  genera  and  species  of  the 
Marshall  sa!idstone.  In  some  portion  of  the  hundreds  of  thousands  of 
square  miles  over  which  the  Marshall  strata  have  been  extended,  would 
have  existed  physical  conditions  sufficiently  similar  to  those  of  New  York, 
to  have  permitted  the  introduction  of  a  few  of  the  types  which  are  domi- 
nant at  the  East. 

The  facts  which  I  have  already  pointed  out  demonstrate  that  there  wa8 
a  time  when  the  fauna  of  Ohio  and  Michigan  had  a  representation  in  New 
York  and  Pennsylvania.  Fossils  even  from  Iowa  and  Missouri — fossils 
from  fine,  and  even  from  calcareous  strata — have  been  identified  in  west- 
ern New  York,  identified,  too,  in  conglomeritic  deposits.  It  is  even  true, 
as  de  Veineuil  asserts,  that  there  is  a  law,  however  inscnitable,  which 
stamps  a  common  and  recognizable  impress  upon  faunas  of  the  same  age, 
however  diverse  the  physical  conditions  under  which  they  subsist. 

Tlie  doctrine  of  faunal  collocations  of  organic  beings  is  founded  in 
Nature,  and  has  been  made  a  s^KJcialty  by  one  whose  name  commands 
universal  respect.  We  must  apply  this  doctrine  to  the  distribution  of 
extinct  animals.  It  seems  to  me,  however,  there  is  a  possibility  of  using 
this  doctrine  as  *'a  hobby,"  and  of  carrying  it  to  unwarranted  limits. 
Thinking  has  its  fashions  no  less  than  architecture  and  dress.  Another 
fashion  of  our  times  is  to  reunite  varieties  and  species  of  organic  remains, 
which  have  been  discriminated  often  with  much  study  and  great  utility. 
It  is  the  fashion  just  now  to  concede  a  wide  range  to  the  variability  of 
species.  Both  these  fashions  tend  to  a  relaxation  of  the  rigor  of  the  limits 
which  we  had  set  to  the  influence  of  external  agencies.  It  seems  to  me 
tliat  the  true  philosophy  leads  to  the  practice  of  a  judicious  conserva- 
tism in  reference  to  the  long-accepted  canons  of  paleontological  science* 

For  these  reasons  I  cannot,  at  present,  consent  to  the  parallelizing  of 
the  Chemung  and  Marshall  groups. 

VIII.    Parallelism  of  the  Catskill  and  Marshall. 

If  the  Chemung  be  not  the  eastern  representative  of  the  Marshall, 
where,  it  may  be  asked,  does  that  representative  exist  ?  It  would  be  no 
reply  to  the  argument  which  I  have  presented,  if  no  representation  of  the 
Marshall  were  yet  discovered  east  of  Ohio.     The  case  would  not  be  with- 
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in  New  York  and  Pennsylvania,  the  Chemung 
group  is  succeeded  by  a  coarse  sandstone  or  con- 
glomerate, which  lies  at  the  base  of  the  Red  sand- 
stone. This  change  is  equally  great  with  that 
which  took  place  at  the  production  of  the  Oneida 
conglomerate,  and  the  mass  forms  a  distinct  topo- 
graphical feature  in  the  southern  part  of  New 
York,  and  in  paits  of  Pennsylvania.  At  the  same 
time,  all  the  peculiar  organic  foims  of  the  Che- 
mung group  have  become  extinct.  «  «  «  When 
we  undertake  to  mark  the  limits  between  systems, 
at  points  where  it  is  difficult  to  decide  them  either 
from  lithological  or  organic  characters,  (as  in  the 
Kepaiution  of  Devonian  and  Silurian, )  it  seems  to 
us  very  proper  to  give  more  importance  to  such  a 
ramarkable  line  of  separation  as  that  indicated  at 
the  base  of  the  red  sandstone.  «  «  «  The 
relations  between  the  red  sandstone  and  the  Car- 
boniferous system  appear  to  be  scarcely  known  at 
all ;  or  whether  there  may,  or  not,  be  a  more 
intimate  relation  between  this  mass  and  the  suc- 
ceeding gray  sandstones,  has  never  been  shown." 

M.  deVemeuil,  '**  while  admitting  it  incontestible 
that  the  Catskill  group  '^  is  upon  the  same  horizon 
as  the  Old  Red  Sandstone  of  Scotland  and  Wales, " 
concludes,  with  emphasis,  that  the  study  of  the 
New  York  strata  has  i-esulted  in  *' proving  that 
the  Old  Red  Sandstone,  in  America,  is  more  recent 

than  the  schists  and  limestones  which  represent 
the  deposits  of  the  Eifel,  the  Hartz  and  of  Devon, 
shire." 

In  accordance  with  the  views  set  forth  in  the 
foregoing  paper,  I  append  the  following  table  of 
geological  equivalents.  The  Table,  as  originally 
presented  to  the  American  Association,  was  pub- 
lished in  the  **  Geology  of  Tennessee,"  pp.  864-5. 
As  here  given,  it  is  slightly  modified,  in  the  Ten- 
nessee column,  to  adapt  it  to  late  discoveries  al- 
ready announced.  In  the  Michigan  column,  I 
have  merged  the  **  Black  shale"  with  the  **  Huron 
group,"  in  accordance  with  views  long  entertained 
(see  especially,  Proc.  Am.  Phil.  Soc,  No.  81). 
That  this  shale  occupies  a  position  beneath  the 
Hamilton  will  not,  I  think,  be  longer  maintained. 
Whether  it  be  wholly  Genesee,  or  wholly  Portage, 
or  the  representative  of  both,  it  is  certainly  a 
lower  constituent  of  a  group  of  argillaceous  strata, 
which  is  one  mass,  physically,  and  which,  in  1861, 
I  was  induced  to  designate  as  the  *  *  Huron  Group, ' ' 
in  consequence  of  its  extensive  outcropping  around 
the  shores  of  Lake  Huron,  between  Detroit  and 
Pt.  aux  Barques. 

»«»  8pe  Amer.  Jour.  8cl..  [2]  v.,  pp.  367.  .•«)9. 
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IX.  The  Name. 

Should  the  equivalencies  of  tlie  rocks  under  consideration  be  finally 
adjusted  in  the  manner  which  I  have  indicated,  it  will  be  important  to 
select  a  designation  for  the  group  in  accordance  with  the  recognized  can- 
ons of  geological  nomenclature.     In  that  case,  it  will  scarcely  be  permis- 
sible to  employ  the  term  **Catskill  Group,"  since  the  principal  mass  of 
the  rocks  which  are  made  the  type  of  that  group  is  now  known  to  belong 
to  the  Chemung;  and  the  name  would  be  a  misnomer.     A  similar  objec- 
tion rests  against  the  use  of  the  term  "Waverly."     This  term,  as  I  'have 
already  intimated,  has  been  used  in  different  senses;  and  by  all  parties, 
from  Professor  Briggs  down,  has  been  employed  to  embrace,  at  least  in 
central  and  southern  Ohio  (the  typical  region),  either  the  entire  series  of 
strata  between  the  Conglomerate  and  the  "Black  Shale,"  or,  at  least,  the 
lower  portion  of  that  series.     It  is  necessary  to  apply  a  term  to  the  exclu- 
sion of  the  "Chocolate  Series"  of  Ohio,  underlying  the  fossiliferous  sand- 
stones of  the  Waverly  series.     The  first  geographical  designation  which 
was  employed  in  this  restricted  sense  was  "Marshall  Group,"  first  em- 
ployed and  published  by  me  in  December,  1860,  and  afterwards  introduced 
in  my  Geological  Report,  advance  copies  of  which  wei-e  distributed  in 
August,  1861. 
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Remarks  bt  Edwabd  D.  Cope,  at  Meetikg  Mat  Oth,  1870. 

Prof.  E.  D.  Cope  exhibited  the  nearly  perfect  cranium  of  a  Dicynodont 
Beptile  from  the  Cape  Colony,  South  Africa,  which  he  regarded  as  differ- 
ent from  those  described  by  Owen  and  Huxley. 

The  application  of  the  cutting  edges  of  the  mandible  to  those  of  the 
upper  jaw,  was  nearly  hoiizontal  instead  of  vertical,  as  in  some  marine 
Chelonia,  on  which  account  he  regarded  it  as  ^presenting  a  genus  distinct 
froni  Ptychognathus,  with  which  it  was  otherwise  identical.  This  was 
named  Lystrosaurus. 

It  was  nearest  the  Ptychognathus  latifrons,  Owen,  but;  differed  in  having 
narrowed,  sublongitudinal  orbits,  wit^  immense  protuberances  in  front  of 
them,  a  very  narrow  front  anterior  to,  or  below  these,  with  two  imrallel 
wide  sulci  on  each  side,  and  a  much  wider  occiput  and  interorbital region. 
The  middle  of  the  cutting  margin  of  the  premaxillary  was  prolonged  into 
a  short  beak.  The  front  from  the  orbital  protuberances,  and  the  direction 
of  the  tusks,  both  nearly  vertical.  The  following  measurements  are 
given: 

Length  cranium  (greatest), 
Width  occiput, 

**        intei*temporal  space, 
**        interorbital        ** 

between  supraorbital  protuberances, 

anterior  to  orbits, 

across  middle  of  alveola  of  tusks, 


n 

"  **     intemasal  space, 

**  **     temporal  fossa. 
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Length  of  ** 

•*        from  hindmost  part  of  skull  to  orbit, 
**        from  fore  part  of  orbit  to  border  of  premaxillary, 

Long  diameter  of  orbit, 
**      nostril, 

The  si)ecies  was  named  L^stroaauruB  frontosui.  The  specimen  be- 
longed to  the  private  collection  of  Dr.  £.  R.  Beadle  of  this  city. 

Poi*tions  of  several  large  teeth  or  tusks  enclosed  in  the  Triassic  shales 
and  sandstones  of  Phoenixville,  Pa.,  were  exhibited,  pi*obably  belonging 
to  Dicynodont  reptiles.  They  represented  specimens  of  much  larger  size 
than  tbat  of  the  L.  frontosus. 


Sectioxs  of  Strata  BEuo^cGncG  to  the  '*Beaji  Rtver  Group/*  seajr 

Bear  River  Citt,  Wtomixg  TERkiroRT. 

fey  F.  y.  Hatdex,  31.  D. 

JSeoiI  May  «,    1870. 

■  Dnrin^  my  explorations  alon^  the  line  of  the  Union  Pacific  Railroad, 
]a«t  autumn,  mj  attention  was  attracted  by  two  of  the  most  remarkable 
artificial  cuts  or  excavations  that  I  have  ever  seen  in  the  West.  They  are 
located  about  a  mile  west  of  Bear  River  City,  or  nearly  950  miles  west  of 
Omalia.  Xo  such  exhibitions  of  the  strata  can  be  found  in  the  country, 
formed  by  natural  caujses.  Usually  the  rocks  of  the  modem  formaticMis 
are  comi^K>sed  of  such  soft  materials  that  they  have  readily  decomposed  oil 
the  mxrfsLee,  covering  it  with  a  considerable  thickness  of  debris,  thus  con- 
cealing,  in  many  instances,  not  only  the  true  character  of  the  underlying 
rockf,  but  also  many  of  the  details  of  the  stratification. 

At  my  request,  Mr.  H.  R.  Durkee,  an  excellent  civil  engineer,  residing 
at  Bear  River  City,  made  a  careful  survey  of  the  cuts,  and  noted  the  char- 
a<;ter  of  each  layer,  with  its  thickness  in  feet  and  inches.  Some  of  the 
layers  are  so  crowded  with  fresh  water  shells  that  they  seem  almost  made 
n[)  of  them.    A  list  of  them  is  given  in  Mr.  Meek*s  Catalogue. 

t'pon  the  suiTounding  hills,  among  the  debris  rock  from  these  beds,  the 
fossil  shells  are  so  abundant  that  they  may  be  gathered  by  the  bushel,  like 
nuts  in  autumn,  in  a  fine  state  of  preservation.  The  strata  are  all  re- 
garded as  of  lower  Tertiary  age,  and  belong  to  what  I  have  denominated 
the  Bear  River  Group.  All  the  beds  in  this  vicinity  are  very  mu'^.h  dis- 
turlied,  holding  a  nearly  vertical  position,  or  inclining  at  a  high  angle.  I 
desii*e  to  call  the  attention  of  scientific  men  to  these  sections  as  they 
travel  along  this  portion  of  the  road,  and  for  that  reason  I  regard  them 
of  some  value.  I  shall  hereafter  work  up  the  geology  of  this  district 
more  in  detail,  and  simply  wish  to  make  a  record  of  these  facts  at  the 
present  time. 

Commencing  at  the  Eastern  Extremity  op  the  Cot. 

No.  Description. 

1 .  Clay,  Greyish,  Black,  contains  fragments  of  sandstone, 

2.  Limestone,  Blue, 
'oi.  Clay,  Greyish-black, 

4.  (Jlay,  Brown,  hard,  and  iu  large  fragments, 

5.  (;iay,  Black,      ''        ''       small 
0.  Limestone,  Blue,  Fossiliferous, 
7.  Clay,  Greyish-black, 
H.  Sandstone,  Fragmentary, 
J).  (Hay  shale.  Grey, 

10.  Clay,  Greyish -black,  very  compact, 

11.  Clay  shale.  Black, 

12.  Marl,  shells  in  fragments, 
J  :i.  C/Iay  shale,  Black, 
14.  Limestone,  much  shattered,  and  in  angular  pieces. 
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No.                       Description.  Feet.       In. 

15.  Clay  shale,  Black,  10 

16.  Limestone,  angular  fragments,  6 

17.  Clay  shale.  Brown, 

1 8.  Limestone,  slightly  fossiliferous,  1            6 

19.  Gypseous  Earth,  contains  crystals  of  Selenite,  8 

20.  White  Marl,  shells  fragmentary,  1 

21.  Limestone,  very  fossiliferous,  6 

22.  Clay  shale,  Black,  1            4 

23.  Limestone,  very  fossiliferous,  2 

24.  Clay  shale,  Brown,  2           6 

25.  Sandstone,  Fragmentary,  4 

26.  Clay  shale.  Grey-black,  2 

27.  Gypseous  earth,  layer  of  crystals  of  Selenite  on  E.  side,  6 

28.  Clay  shale,  contains  streak  of  coal  and  Gypseous  earth,        2  6 

29.  Gypseous  eai-th,  contains  streaks  of  brown  bituminous 

shale,  8 

30.  Clay  shale.  Brown,  veiy  hard,  1            (J 
81.            **         Black,  Bituminous,  5 

32.  Marl,  Grey,  2 

33.  Limestone,  10 

34.  Clay,  full  of  fossils,  3 

35.  Clay  shale.  Grey,  1 

36.  **            Blue,  8 

37.  Sand.  Yellow,  2 

88.  Clay  shale.  Grey,  1 

89.  "             **      Bituminous,  8 

40.  Limestone,  Fossiliferous,  6 

41.  Clay  shale  and  marl,  Fossiliferous,  less  foss.  on  W.  side,       1  6 

42.  Bituminous  shale,  contains  streaks  black  coal,               .  4 
48.  Clay  shale.  Blue,  6 

44.  Gypseous  Earth,  IJ 

45.  Clay  shale.  Blue,  1 

46.  Marl,  4 

47.  Clay  shale.  Blue,  1 

48.  Marl,  Yellowish -white,  8 

49.  Sandstone,  Fossiliferous,  9 

50.  Clay  shale.  Blue,  1            2 

51.  Sandstone,  Fragmentary,  8 

52.  Clay  shale.  Blue  and  Yellow,  6 

53.  Limestone,  very  fossiliferous,  6 

54.  Clay,  full  of  fossils,  2 

55.  Bands,  Black,  bituminous  shale  and  marl,  2  •         6 
66.  Marl,  5 

57.  Slaty  shale.  Black,  6 

58.  Limestone,  very  fossiUferous,  8 
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No.  Doscription. 

59.  Slaty  slmlo,  «ix\>\ 
00.  Shale,  full  of  fiKssiK 
61.  Clay  >Uiak\  Black, 
(tt,         **  Yellowisli-brown, 

63.  •»  Blue, 

64.  CiUil  and  yellow  shale  in  stivaks, 

65.  Limestone,  very  f<>>ssilifei*t)ua, 

66.  Marl, 

67.  Limestone,  slightly  ftxss.,  ftxssils  fhtgmentAry, 

68.  Nt^dular  clay  and  sltells,  stivaks  bituminous  sluUe  on  W. 

sitle, 

60.  Marl,  Yellow,  hard, 
70,  Marl,  Black,  soft, 
7L  Clay  shaUs  Black  bituminous 
7*3.  (vy|»scous  earth,  yellow  and  white, 

73.  Marl,  hanl, 

74.  •*        soft, 

75.  Clay  shale,  Grey, 

76.  Clay  and  sliale  in  Uinds, 

77.  Marl. 

78.  Oypseinis  earthy  Yellow, 
7».  Marl, 

80.  (^lay  slmle.  Black  and  Blue,  iu  bands, 

81.  Clay,  stony,  Givy, 

82.  OyiMjeous  earth.  Yellow, 
88.  Limestone,  fossiliferous,  fi>8sils  smtUl, 

84.  Gypseous  earth,  white, 

85.  Clay,  stony,  Bluisli-gray, 

86.  Clay  sliale.  Black, 

87.  Limestone  fossiliferous, 

88.  Clay  shale,  Bltu-k, 

89.  Limestone, 
00.  Marly  clay,  Black, 
91.  Marl,  Lij^ht  gi'oy, 
99,  Clayrfmle.    ♦• 
98.        **  Black, 

94.  **  GiTy, 

95.  **  Black, 

96.  Gyjweous  earth,  Yellow, 

97.  Clay  slmle,  Bh^ck, 

98.  Gyjweous  etirth,  Yellow,  . 

99.  Limestone, 

100.  Clay  sliale,  Blue, 

101.  lamestone. 

102.  Clay  shale,  Blue, 
10!).  Limestone, 


Fett, 

In. 

10 

1 

8 

6 

6 

10 

1 

1 

1 

6 

10 

4 

5 

1 

6 

4 

8 

1 

1 

9 

1 

a 

6 

4 

:d 

3 

1 

8 

9 

3 

6 

10 

8 

3 

4 

9 

Si 

4 

4 

6 

9 

9 

4 

1 

6 

1 

8 

8 

1 

8 
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No.                       Description. 

Feet. 

In. 

104.  Marl,  Grey, 

6 

105.  Shale,  Black, 

2 

106.  Sandstone, 

8J 

107.  Mail, 

8 

108.  Shale,  Black, 

4 

109.  Marl, 

2 

110.  Shale,  Bituminofos, 

1 

111.  Marl, 

2 

112.  Limestone, 

8 

113,  Marl, 

5 

114.  Limestone, 

0 

115.  Marl, 

1 

116.  Shale,  Black, 

1 

117.  Coal  and  Shale, 

2 

118.  Limestone, 

11 

118.  Marl, 

6 

120.  Limestone, 

10 

121.  Marl, 

1 

6 

122.  Clay  shale,  variegated  (Purple,  Yellow,  &c.) 

9 

128.  Limestone,  slightly  fossiliferous, 

3 

124.  Gypseous  earth. 

6 

125.  Tiimestone,  slightly  fossiliferous, 

4 

186.  Marl,  Bluish-black,  hard, 

2 

127.  Coal, 

i 

128.  Gjrpseous  earth, 

8 

129.  Coal, 

i 

180.  Limestone, 

1 

181.  Marl  and  coal, 

2 

132.  Limestone, 

7 

138.  Shale,  Bituminous,  Black, 

10 

134.  Marl,  hard, 

4 

135.  Shale,  Black, 

1 

136.  Marl. 

2 

137.  Shale, 

1 

188.  Limestone,  very  fossiliferous, 

4 

139.  Clay  shale,  Blue,  full  of  fossils, 

1 

140.  Shale,  Bituminous,  Yellow  and  Black, 

8 

141.  Limestone, 

2 

6 

142.  Shale,  Slaty,  Black, 

6 

143.     **        Brown,  full  of  fossils, 

8 

144.     "        Blue,      . 

7 

145.  Marl, 

H 

146.  Gypseous  earth, 

1 

14V.  Limestone,  compact,  streaks  of  marl  and  coal, 

which  run 

out, 

3 

6 

148.  Shale,  Slaty, 

1 

2 

Hayden.l  "^^"^  CMay «. 

No.                       Description.  Feet.       In- 

49.  Bitaminoiis  shale  and  Brown  coal,  S 

50.  Limestone,  1 

51.  Clay  shale,  contains  scales  of  white  Gypseous  earth,  1  10 
53.  Marl,  hard,  3 

53.  Shale,  fossiliferoos,  2 

54.  Clay,  hard,  fossiliferons,  > 

55.  Clay  shale.  Black,  1^ 

56.  Clay,  hard,  fossiliferons,  4 

57.  Marl,  Grey,  ^ 
oa  "  Black,  2 
59.  Gypseoos  earth.  White,  S 
GO.  Clay,  hard,  8 
61.  Marl,  1 
63.  CoaL  Brown,  6 

63.  Oay,  2 

64.  Limestone,  3 

65.  Gypseoos  earth  and  shale,  2 

66.  Limestone,  1  6 

67.  Sandstcne,  Yellow,  2 

68.  Limestone,  1 

69.  Gypseous  earth  and  shale,  8 

70.  Limestone,  1 
n.  Clay  shale,                                                                                     3 
73.  Bitnminoos  shale,  4 
73.  Limestone,                                                                                        2 

Fran  Xo.  173  to  western  end  of  cut  which  is  made  up  €€  the  rereisE*! 

stiata,  but  not  in  regular  order,  .srane  seem  to  be  plnehed  out  . 

• 

Ordkr  of  Strata  £xfo«cd  rs  Railboad  Ctt  Xo.  2. 

VFROM  KAST  TO  WEST. ) 

Xo.  Feet- 

1.  Drift,  steel  coloredL  l-> 

2.  Sandstone.  White,  12 

3.  ""        Tellow,  containing  fragments^  No.  2,  1.^ 

4.  ^lale,  arenaceoos.  Brown,  t.^ 

5.  Sandstone.  coar«e.  yellow,  in  layers.  1 

6.  *"        tine,  "        in  thin  layers.  l--^ 

7.  *"        ccorse,  containing  im^gular  streaks  of  brown  dialew 

which  contains  ccal  in  fragments.  2.^ 

S-             •*        fine*  white,  IS 
9.             "*        brown,  contains  brown  marks  resc-mUing  boik  and 

(ranches;.  -^di 

10.  •*        Steel  grey,  contains  streaks  of  Xo.  9,  #> 

11.  Shale,  Blick.  and  sandstone,  steel  grey,  1 
12-  Sasd>5oc3e,  Fine. white.  4 
15.  ••  in  thin  laTers  of  Taristi^ttd  o:»Iv»rs.  < 
14.             ••        in  brxxkd     ••                            '"  2t 


1870.]  4-^5  [Meek  and  Hayden. 

Ne.  Feet. 

15.  Sandstone,  steel  grey,  13 

16.  **        in  thin  layers  of  variegated  colors,  5 

17.  "        steel  grey,  in  layers  (contains  streaks  of  coarser  yel- 

low in  layers),  35 

18.  Shale,  Brown,  2 

19.  Sandstone,  Yellow,  6 

20.  Shale,  Brown,  1 

21.  Sandstone,  Steel  grey,  40 

22.  "         White,  6 

23.  Sandstone,  Grey,  4 

24.  Shale,  earthy.  Black,  1 

25.  Gypseous  earth.  Yellow,  .5 

26.  Shale,  Black,  .5 

27.  Sandstone,  contains  shells  in  fragments,  15 

28.  Shale,  Brown,  1 

29.  Clay,  marly,  1.5 

30.  Sandstone,  Yellow,  30 

31.  Shales  and  clays,  earthy,  25 

32.  Shale,  Brown,  6 

33.  Sandstone  and  Gypseous  earth,  20 

34.  Shale,  Bituminous,  1 

35.  Gypseous  earth,  3 

36.  Sandstone,  yellow,  10 

37.  **        white,  8 

38.  Marl,  contains  shells,  6 

39.  Gypseous  earth,  2 

To  end  of  Cut,  Shale,  clay,  and  arenaceous  Gypseous  earth,  60 

Length  of  cut,  440  feet. 

t 


A  Pbeliminary  List  of  Fossils,  collected  by  Dr.  Hayden  in  Colo- 
rado, New  Mexico  and  California,  with  Brief  Descriptions 
OF  A  few  of  the  New  Species. 

By  F.  B.  Meek. 

Read  before  the  American  Philosophical  Society ^  May  6,  18T0. 

Silurian  Species. 

Gamp  Creek  Canon,  Colorado  City, 

1.  Orihis  Coloradoer^sis,  Meek. 

A  small,  compressed,  nearly  equivalve,  subsemicircul  species,  much 
widest  on  the  hinge  line,  which  is  sometimes  abruptly  produced  into  late- 
ral auricles.  Dorsal  valve  less  convex  than  the  other,  and  having  a  shal- 
low, rather  wide,  mesial  sinus,  rapidly  narrowing  to  the  beak,  which  does 
not  project  beyond  the  hinge  line.  Ventral  valve  depressed  convex,  with 
cardinal  area  rather  low,  ilat,  inclined  backward,  and  sharply  defined  to 


Uio  latoml  oxti^mitios;  l>eak  not  incurved.  Surface  of  both  Talves  oma- 
lui^ntod  with  sluu'ply  defined,  slightly  curved,  unequal  radiating  plica- 
tions and  ttner  unequal  stinie,  which,  on  the  central  regions  of  the  valves, 
i^it^  nioix^  or  1<M«  gaUiered  into  live  or  six  fascicles,  the  middle  one  of  which 
iXM*n*»lHH\ds  to  the  ifdnus  in  the  other  valve. 

In  its  surfhicv  markiuji^s  and  sinuous  dorsal  valve,  this  species  is  much 
Uktp  »  fK>mi  CWwi  the  upper  Lingula->flags  of  Wales,  referred  by  Mr.  David- 
«»iMK  dtH4btl^lll>^  to  0.  /<»»/iVw/iiri*,  Wahlenbeig.  It  is  much  more  ei- 
U^ikKhI  <mi  tlu^  hii^:^^  lino^  however,  and  has  the  radiating  oostae  and  stHs* 
ttHHx*  ?tti\M^il>r  doliued  on  the  central  region,  and  more  nearly  obsolete  on 
'pci'oii  si\ii\  F«\Hw  itS5  ajAiuitics,  it  seoms  to  be  a  Lower  Silurian  specie&  but 
a$  ih>  «>$hor  fiv^U  XKV.^L^  fouml  with  it«  it;$  exact  age  may  he  sanxewhsti 
\\s>Vi\<(\\L     U  it&  unUlvV  a;»v  Devonian  or  Carboniferous  form  known  to  me. 

« 

^N   ^/-^ipr/'f    ;ii>t^^tienwiiH>ii>, 

Jt,  rV''<',"^^v#  t*rff.pl'Vf,..n.u  Vaww3Denv  or  a  Ttwnr  closselv  allied  fpectes. 

4s   K''"V/ Tj^frr./^  '»./3">i./)^  Mock, 

VcTV  ?5:n'j«Hl  Jfur>.^  Tr.*iK-h  lite  P'*j.r.^ %.:,:!  7-^Z:'}:7.ttj.K  Hall.  Ifot  mradh  saiaalifr, 

rn^  "kTSst  rA::'»v*1j-  ir.  V.rfi»*it.K  K^li  TrA;n>Ttrst-ly  jLud  in  iht  -direfCDHMB  •okT  ii.r 

\$  Tih«««'  >;u^f  shir.i>  •rii;r.t  l^.«e  tc jriistrtfi^iik*  f'Xjuunac-ca  ctf  iSne  ajifaHz:^ 

ts^»  "SfiK'mc:  to  Jtr.  XTu^^tMCn'ryioci  i^!T.n>v.  frc  w^^ciL  1  'wcnad  prqjifiae  libs-  nuane 
Jk.    T*t'^t'*'ftv^nifT.^i^'  *   »flr  lirjtliHifm^o^      M«rfr>r  iTicktt«rmnuil;ile  lonEincii,z 

J».    C*fhKinijif"*  «♦.  ]iti  r.  tn^ni.  t.iu.   0*wt«.r».  si..      Prnn:  "uitf-  TjT|wr  Cm.. 

'^»(>{KU*t«.  u»niif.  T.h<   '?irh<Ann:%.  at   Tiiuit  ^ImfT.  ant.  naa:  "siiflyt  -in  5if- 

)iTft<ki.  ttiul  iowK. 
<«     ,''..,» /r-f-v    mul;.  niR'^svu  f?T  .. 

^    /*• 'i  '^1'  .  *»   *.  I,  ruiu  CH?;:  ,Ti«.\  W  b  ^I'^iTt  u-  or  irouuniu.  &h  it  i^  nin 
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Pecos  Churchy  New  Mexico, 

11.  Fragments  crinoid  columns. 

12.  **         Spiriferina, 

18.  Spirifsr  cameratusy  Morton  (fragments). 

14.  Productus,    Fragments,  like  P.  semiretuculatus, 

Near  Pecos  R,  N  M.,  Aug.  6,  1869. 

15.  Fenestella  and  Polypora,    Fragments. 

16.  Athyris  suhtiliiay  Hall? 

17.  Aviculopecten  (undt). 

18.  Aviculopecten  occidentalis,  Shumard. 

19.  Aviculopecten  carbonarius,  Stevens  ? 

20.  Myalina  Swalloviy  McCkesney. 

21.  Myalina  suhquadrata,  Shumard. 
23.  Myalina  peratienuata,  M.  &  H. 

23.  Pleurophorusf  (undetermined). 

Ten  miles'  South  of  Kosylowiski,  New  Mexico. 

24.  Fenestella  (undt). 

25.  Athyris  subtilita,  Hall. 

26.  Spiriferina  Kentuckensis,  Shumard. 

27.  Myalina  Swallowi,  McChesney. 

28.  Myalina  (undeteimined). 

29.  Avicula  (fragments). 

30.  Pleurophorus  angulatus,  M.  &  W. 

31.  Pleurotomaria  f  (large  cast). 

Mora  Creek,  New  Mexico. 

82.  Crinoid  columns. 

83.  Productus  nodosuSy  Newberry. 

84.  Athyris  subtilita^  Hall,  sp. 

35.  Spiriferina  Kentuckensis,  Shumard. 

36.  Spirifer  Rocky-montana,  Marcou. 
87.  Spirifer  comeratus,  Morton. 

Mora  Biver,  {1st  ser.  Carb.) 

85.  Polypora,  Fenestella,  ^c, 

89.  Synocladia  (Septopora)  Cestriensis,  Prout,  sp.(— 5^.  biserialis.  Swallow.) 

40.  Productus  sernireticulatus,  Mart,  (may  be,  in  part,  var.  of  P.  eostatus), 

41.  Productus  nodosus,  Newb. 

42.  Athyris  subtilita,  Hall  (sp). 

43.  Spiriferina  Kentuckensis,  Shumard. 

44.  Spirifer  cameratus,  Morton. 

45.  Orthoceras  (fragment). 

Hot  Springs,  Salinas  Creek,  (Sept.  8d). 

46.  Campophyllumf 

47.  Crinoid  columns. 

48.  Chatetes,  undetermined;  both  massive  and  ramose. 

49.  Productus  longispinus.  Sow.  (var.  Wabashensis,  N.  &  P.) 

50.  Productus  nodosus,  Newb. 


Hiiy*lcn.l  '**^^  lM»y  v 

51.  HtmipromUs  ctiusuit^  M.  «fe  IL 

52.  Product  It  i  lohi;ispinus^  8<nv. 

53.  I  Vc></i4  (*f  H  ji  jif^f/i  if'i'ttV  (I  ^l/  (14,  Mart  in,  8p. 

54.  Product  us  nodo«uf^  Nowb. 

55.  l*roductu9^  ^luulotomuuotl,  2  or  more  sp.) 

56.  Productus  yebrmccnuX  Owen. 

57.  Orthis  (uiuletertuiiHHl). 

58.  Chourti's  ^iiiuloternuiUHl). 

59.  Athi/ri$  tuhtititti,  11:01  ^spV 

60.  SpirirVr  cum^rotuSy  Morton. 

61.  Spirif\r  KocKy-montantu  Marcou. 
6*i.  ^pirifcrinxt  Kcntuckrn»t\  Sliunuinl. 

Mo  rat,  Citf/,   HV/if'/i  Vf. 
6;^.  Productus  9fmircttcuUitu»f  Martin,  sp. 

JSiiU  Lake, 
64.  OatnpophyUum,    Mere  fraj^raont^  in  hartl,  bluislugray  limostono. 

NoTr.--!t  I*  worthy  of  note  thm,  AlthoiiKt)  nomo  of  tho  !»i>»hMoji  inontlomHl  In  th«>  fV^rvx^^ltVit  lUt 
of  t'Arl»«»nlft'n»u<foMn«,  nrv  l>»riH»  known  to  Ih"  oonunon  to  tln»  l«tnvor  t^HrtK»hlft*t>ni»  mut  tW  l\viil 
Monsim^H  of  tho  W»'»tor«  StMos,  Ihoy  art*  ii//«i^lth  ont*  or  two  e\i"ii»ptlon*,  «o  fiir  «»  they  h*>'«' 
b(^n  tvtcntliloil.  fortn<«  ronnnon  In  the  OoAl-ntoniiures  of  lUlnotit.  low«,  K«u»ti«  iktul  Nehrask*: 
whilo  H«»#  (I  ftn^U  imf  n*  ihr'n  \s  UlontU\tl  wtlh  any  of  iho  sptvW's  ^»*^^•Hlit*r  to  tho  0«rlH>nttVrvi>U!i 
IlntoHtonv  M>r1i>it  Ih>1ow  the  horlion  of  the  MlDstomMcrtt  tn  th«  WtNderu  SUt«>s,  though  ihtHmt  14 
uf  thviii  Mfiulo  U*  iKHTulUr  to  tho  iVA)>iuoA»urvs  thoiv. 

jrRASSIC  SPECIKft, 

Stttintii  Crrfk, — Hot  Sprintff, 

1.  Cttrdiniaf  ^uiuletermiiuHl).  ^    Very  ptH^rsiKH-imens,  not  sliovrinjjhingw 

J  LiH»k  like  some  ,TumsKio  forms  but  only 

2.  Phot^^do^nJ/^t  vumlt"'.  I  ri»tVn\Hl  provisioimlly  to  that  ejKH*h. 

Between  Sacramento  and  Summit  Station, 

X  Undt.  bivalve. 

4.  **      univalves,  2  forma. 

5.  Ammonifef  Xeraden^^iit^  Oabb. 

These  frnfjments  Iwlonjr  to  the  pixnip  of  disooitl  Liasio  ajHHMes,  with 
ket»leil  and  bisulonteti  iHM'iphery,  and  numeivns  very  blender  whorls,  all 
exposed  on  each  sitle,  antl  eivssiHl  by  nearly  or  quite  stnii^jhtn  simple, 
smiHtth,  n^pularly  armnj^eil  ei>sta».  They  bolonjj  to  one  or  the  other  of  Mr. 
Hyatt's  gtMieni — Jihcocera*^  .4 r«i'V<T«i<,  or  Op?iiocera$,  Very  pn>b«ibly  of 
liiasie  a^\ 

Wetter  Canon, 

6.  Jiitahe9,    Mere  undeterminable  casts,  in  a  matrix  like  that  of  b«iU  in 

the  west,  of  Junissie  ajji\ 

Camo,  {C  L.  Morcham.) 

7.  liehmnitfn  densus^  M.  &  II, 
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CRBTACK0U3  SPEGIES. 

Fountain  Creeks  Colorado  City^  Colorado. 

1.  Inoceramus  (undt.  sp.)  Cret.  No.  4 

2.  Baculites  compressuSy  Say.  ** 
8.  Baculites  ovatus,  Say.  '* 

4.  Scaphitea  ChsyennensiSf  Owen. 

5.  Scaphites  nodosusj  Owen. 

6.  Scaphites  Conradi,  Morton.*  "    5 

7.  Ammonites  placenta^  De  Kay.'  **    4 

8.  Inoceramus problematicuSf  Schlot.  (sp.)  **     8 

9.  Ostrea  congesta^  Conrad.  ** 

10.  Inoceramus  (undt.  large  gibbous  distorted  sp.)  ** 

11.  Ammonites  (undt.)  **  2  or  8 

Miser  Station,  U.  P.  R,  72.,  Oct.  19th. 

12.  Inoceramus  (undt.)  Cret.  No.  4. 

13.  Baculites  ovatus,  Say.  ** 

Near  Canon  City, 

14.  Bivalve  (undt.  sp.)  Cret.  No.  4 

15.  BacuUies  ovatus.  Say.  *' 

Medicine  Bow  Station, 

16.  Inoceramus  (undt).     Large  sp.     No.  4  Cret. 

Mission  Station,  N,  P,  R,  R, 

17.  Inoceramus  (undt.  sp).     Cret.  No.  4. 

18.  Ammonites  (undt). 

19.  Caprina  (undt). 

Between  Denver  and  Cheyenne, 

20.  Inoceramus  (large  undt.'  sp). 

Six  miles  east  of  Como  Station,  U.  P,  R,  R, 

21.  Inoceramus  (undt.  sp). 

Valley  of  Fountain  Creek,  Colorado, 

22.  Anisomyon  (undt.  sp).        No.  4  Cret. 

Red.  Between  Hard  Scrabble  and  St,  Charles. 

23.  Inoceramus  problematicus,  Schlot.  (sp).     Cret  No.  3. 

24.  Ostrea  congesta,  Conrad.  "        ** 

Medicine  Bow  River, 

25.  Inoceramus  fragilis,  Hall  and  Meek.     No.  2  Cret. 

26.  Scaphites  Warrenana,  M.  &  W.  **        ** 

27.  Ammonties  serrato-carinatus^  Meek.     Ci*et.  No.  2. 

Shell  attaining  a  rather  large  size ;  discoid,  with  periphery  provided 
with  a  very  narrow,  prominent,  serrated  mesial  keel,  including  the  siph- 
uncle.     Volutions  inoreasing  rather  gradually  in  size,  somewhat  com- 

>  I  propose  for  the  group  of  Scaphitea,  of  which  this  may  be  regarded  as  the  type,  the  sub- 
generic  name.  Diaeoteaphitea. 
*  This  may  be  ragarded  as  the  typa  of  a  group,  for  which  I  propose  the  name  Plaemtocerua. 
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pressed  laterally,  and  a  little  excavated,  without  beinc^  distinctly  <luu»- 
neled  on  eaoli  $(ide  of  the  ventral  keel ;  inner  ones  but  slightly  onit%r;ao^i 
by  each  succeetliuji:  turn,  and  ciwsotiuontly  well  cxjH>setl  in  the  wide  umbi!;- 
cus.  Surface  ornanientetl  with  numerous  unet|\uil  iH^taL\  some  of  the 
of  which  bear  a  small,  somewhat  pinched  node  near  the  umbilicus*  antt 
closely  approximated  small  nodes  around  the  veutro>lateral  majr^its^ 
where  they  all  cune  verj*  stronply  forwanl  as  they  pass  u)>on  the  pieri|4^ 
ery:  s|viiys  between  each  two  of  the  lai^  mxlose  civstiis  occupied  by  fKou 
one  to  about  three  smaller  ones.     Septa  unknown. 

Althoufrh  undoubteiUy  a  Cretaceous  species,  this  sliell  would  natlK^r 
neaily  ^^semble  A,  ttpinuittuK  Rruj;..  fixnn  the  Lias,  tv»  illustrtitv^i  by 
d'Orhipny,  if  that  species  had  from  one  to  three  smaller  costie  lM»t>in?^*n 
each  two  of  its  rilvs,  and  its  s^^rnitiHl  keel  more  prominent.  Our  sliell  ;Us^k 
difters  in  the  presence  of  a  small  uixle  near  the  umbilicus,  on  each  of  thtr 
larger  costa\  It  is  not  a  tnu«  AmmoniU,  accoixling  to  the  latest  classitio;ii- 
t  ion  of  the  .-l  m  »»<>  n  it t\Ur, 

fort    /?iW<»r»Mi. 

28.  Gr^phiM  itiirMN  Conrad.     Civt.  No.  2  or  3. 

29,  Inocemtnu4  probtfmatitux,  Schloth.  ^sp.^     Cret.  No.  2, 

80.  Cucuihuu  and  other  undt.  bivalves.  **  ** 

81.  Anchura.  undt,  " 

CfWto — \^C,  /.,  yfonrhom^, 

82.  Bi^ruUUs  ortituK  Say. 

y^ar  CoahtU^y  in  high  hill,  and  near  Iwse  of  same. 

S3.   Oitr^a  ^undt,  sp.^ 

84.  ModMn  P^ilrrnnU*,  Ra^mn. 

85.  yucuhtna, 

86.  PUurotomarM  ?  ? 

Tertiary  Spkciks, 

AMf>^hiU<l  trith  CfxW-AM  Bi»ar  Rfrfr  CiVy. 

1.  Otttrta  *o/<»wiVM4r,  Meek. 

Attaining;  a  length  of  near  one  fiK>t,  and  very  narrow,  or  not  more  than 
ftrom  one  to  two  inches  in  breadth  ;  almost  j^erfeetly  stmight«  exwptiwg 
the  immediate  Iteaks,  which  usually  cun-e  a  little  to  the  left ;  sides  nearly 
straight  and  parallel.  Upper  val\*e  Hat  :  lower  motlemtely  concave,  and 
like  a  little  trough.  Surface  of  both  val\*es  without  radiating  striie  or 
coatie,  or  strong  concentric  markings.    May  be  Cretaceous. 

Littifstomr-hitK  Bfar  Kir^r. 
9.   Vnio  rftu9tu9y  Meek. 
;i    Vnio  MiiphViituity  Meek. 

Differs  from  the  last  in  having  the  jH^sterior  dorsal  ii?gion  marked  witli 
about  six  to  eight  strong,  regular,  oWique  plications,  which  begin  very 
small  and  crowded,  just  in  ftxjut  of  the  beaks,  and  radiate  backward  aad 
downwaixl  nearly  to  the  p<v*terior  and  postero-l>j\s5\l  margins. 


1870.]  ^^^  [St.  John. 

4.  Corbula  (Aza^a)  pyriformis,  Meek. 

5.  "  "  "         var.  coneentrtca,  Meek. 

6.  *i  **  Engelmanni,  Meek. 

7.  Cyrena  ( Gorhicula)  Durkeei,  Meek. 

Shell  attaining  a  moderately  large  size  ;  subtrigonalin  outline,  thick  and 
strong,  gibbous  in  the  central  and  umbonal  regions,  and  cuneate  postero- 
ventrally  ;  posterior  side  sloping  above,  and  narrowly  rounded  below ; 
beaks  rather  elevated,  pointed,  and  curving  inward  and  forward,  so  as 
nearly  to  touch  each  other ;  posterior  dorsal  region  much  inflected  from 
the  beaks  down  the  slope  nearly  to  the  extremity  of  the  valves,  so  as  to 
give  the  posterior  umbonal  slopes  a  prominently  rounded  appearance. 
Surface  with  moderately  distinct  marks  of  growth. 

Very  closely  allied  to  C.  aniiqua,  Ferr.,  and  C,  Forhe^i,  Desh.,  from 
Lignite  Lower  Eocene  beds  of  the  Paris  Basin,  but  differs  from  both  in 
the  details  of  the  hinge,  its  lateral  teeth  being  nearly  or  quite  smooth,  and 
like  the  cardinal  teeth,  differing  in  other  respects. 

Named  in  honor  of  Mr.  H.  K.  Durkee,  who  sent  large  collections  of  the 
species  to  the  Smithsonian  Institution,  from  Wyoming. 

8.  Tiara  humerosa,  Meek. 

Elk  Station,  Cent.  Pac.  B,  B.,  beyond  Salt  Lake. 

9.  SpJicerium  (two  or  more  species,  in  highly  bituminous  shale). 

Fort  Bridger;  Wyoming  (McCarter). 
Unio  Haydeniy  Meek. 
Melania  ( Ooniohasisf)  Simpsoni,  Meek. 
Viviparus  (two  or  more  undt.  species). 
Planorbis  spectabiles,  Meek. 
Cypris  (undt.)    In  Oolitic  ?  matrix. 


DESCRIPTIONS  OF  FOSSIL  FISHES,  FROM  THE  UPPER  COAL 

MEASURES  OF  NEBRASKA. 

By  Orestes  St.  John. 

Bead  by  Dr.  F.    V,  Hayden,  before  the  American  PJtiloBophical  Society, 

May  6,   1870. 

Genus  CLADODUS,  Agassiz. 

Cladodus  mortiper,  N.  and  W. 

i26/€r«nctf.— Newberry  and  Worthen,  Geol.  Illinois,  Vol.  II,  p.  22;  PI.  I, 
fig.  5. 

In  the  collection  there  are  fragments  of  three  individuals  of  the  above 
species — two  showing  the  base  with  portions  of  the  crown,  and  one  pre- 
serving about  a  third  of  the  lower  portion  of  the  median  cusp  of  a  very 
large  specimen.  There  can  be  no  doubt  that  the  teeth  before  me  are  re- 
ferable to  the  above  species;  but  as  they  exhibit  characters  not  shown  in 
the  imperfect  specimen  figured  and  described  by  Messrs.  Newberry  and 
Worthen,  a  short  description  of  the  Nebraska  teeth  is  here  appended. 
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/..,.  w    »'4»«'  »>* -.»*»  ^*»-.y    ttj*-*.   >*•■•  j*u*^  z^  y  T^rc  fir>t*r  a  j±.  acr  .etc   ▼-"- 
■'.-    ♦»'*'»   v»*  v**<**  -w^*«»  ,•<  ^r-x".""-  A-'ji  -i^^:!^  ic  lint  «Lizr»t  ifcii:r"in  x  *-- 

V  .  w  VK  v"r*j^'','  */f  oi^Iit  t/i^  Harne  «»f*cies  fr.-m.  the  ITir^r  'r*  cl  \-  - 
,.  ....  /•  I.WN  <//,'.',  w<<*4  r II  );<nt.if/ri  */f  the  State.  I  bare  also  f.-«izrji  t_ - 
..»/•...   >i,  '.\^  vA,fi,*  ftftutitWni  '>%t  Manliattao,  Kaii^<i«w 

* ">^r  *t,'h  'ftht't  <fi*rM'H,  tlie  present  one  is  pr«>babiT  mcTe    l- -^^  ' 

*/f  f     mln/hHiM^  Ai(>t*Mi/,,   from  the  mountain  limestone-   Irt'-^  _ 

'  .•     t     h  •r*»4  'f^Un   wiUi  wlii(;h  I  am  acquainted.     It  differ?,  how---: 

•   ♦.  s  ,^  v/<i;  ft,),*Ki^  (mid  iiior*?  Hyminctrical  in  its  general  pn»porri« »ii>- 

^''^ttn'ithHi,    Hint    htH'idilii:     Upper   Coal   Measures,   bed    6,    XcI-i^-jl. 

ni'.MiM  DII'LODUS,  Agassiz. 
In  I*  1,0  mm  coMrnioHsus,  Newb. 
h'i^niin       Ut  *vIh«m,v,  (iiMil.  Illinois,  Vol.  II,  p.  60;  PI.  IV,  fig.  2. 
h  •  '  /'I'/*  "j*«  t  Ihu-H  thjtloduit  in  tho  colleotioii  is  probably  refeitilue  *  • 
'••  •  >'  'hi  'J'   »  hIm  iI  (i.v  hi.  Noubmry,  under  the  uame  D.  compressus. 
//'  '  /  ifiUnfi       I  lui  I  mil  ti  U  i»r  niodium  size;  base  slightly  narrower  tL  i: 
/    l,>'..")ly   iiMHidiMl  In  U\*\\{^  autl  torminatiug  in  an  obtuse  point  '»t- 
'       '    "*"i' <  r-iM  h»M' n|lf;hH)  uumhI  in  t ho  middle,  anterior  extremity  pr - 
"    • '  'I  W'l-;  II  liit^iK  iililuM^  hd^Mvlo  pu\iooting  slightly  outward  and  dow:.- 
'••i    'Ml*  •{  Httiltiutlt  "iluupl)  donutnU  oUnute  (Kul-like  projection  uj»- n 
'    •   "J  I  '  »  •  H»  Im  ».  nMh»>  ptvMiMun^  o\nvmity»  marked  upon  either  side    -v 
■    •    ^'    •  (»Mi.ni    l»nuuw^nv<  >iIm\o  in  a  Utile  pit,  and  which  is  entin'v 
I  •'•«'.<   h  1,111  Uu*  h,^»xx  xM  il\o  vMvvxu  vnisjvs — in  this  latter  respect,  ..> 
'.        ^"     i.'M\    liM'  u^^,nk^^^.  odouuj;   m,^rkttl  vxnitrast  to  jD.  gibb's^ :, 
'      <«'»»i  \\\v  \\\^^^\\\\k\\\  \\\\w>^ky\K>c  y\i  K«ivi^:  ousps  three,   mtHiiiir 

*tj'i'iit.n\     -U  \^»UM^ '.nm^^»^>vv>\\Vk  ^x, J :;  t'.:*iiyorenulated  lateral ei'iiT*^-- 

"•M  «l»  Uu.  .1  i\>.n\    ,,>    sv  x> .  "<»i  v..*.,.,^^v  /«:■»»  Tonninatin^  in  a  >i:_  * 
»      '    «  •  '  '1  •  <   »>mIs,  iv   ^,^„v  ,v\s     ;  .  \K  <x  i,.t   jjj  Kx^ii  of  the  lateral  ci>; - 


/ 


•«  • /  ' » 
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are  broken  away  in  the  specimen  before  me;  they  are  strongly  compressed, 
smooth,  with  sharp,  beautifully  annulate d  cutting  edgep,  unequally  di- 
vergent; left  one — viewed  from  before— most  inclined  from  a  vertical  line 
and  bi*oadest  at  bafc;  transverse  section  of  both  lenticular. 

In  the  collection  of  the  State  Geological  Survey  there  is  a  tooth  from 
the  Upper  Coal  Measures  of  southwestern  Iowa,  which  is  doubtless  spe- 
cifically identical  with  the  Nebraska  specimen,  though  possessing  some 
slight  differences.  In  the  Iowa  specimen  the  base  has,  as  in  the  above 
described  tooth,  a  lozenge- shaped  outline,  its  posterior  extremity  is  more 
abruptly  truncated,  and  the  pad-like  elevation  surmounting  its  surface  is 
ellipitical  with  its  longer  axis  transverse  to  the  root — in  other  respects  the 
same  as  the  Nebraska  tooth;  viewed  in  front,  the  right  lateral  cone  is  the 
strongest  and  most  inclined  laterally,  and  the  bases  on  the  anterior  face 
are  swelled  out,  producing  an  angular  ridge  or  buttress,  which,  however, 
is  lost  both  in  the  crown  above  and  in  the  root  below.  These  two  individ- 
uals are  the  only  ones  I  have  had  opportunity  to  examine,  and  comparing 
them  with  the  excellent  description  and  iiguics  of  D.  latus,  Newb.,  I  can- 
not doubt  but  that  they  are  distinct  from  that  species.  The  present  spe- 
cies is  described  from  the  Coal  Measures  of  Ohio  and  southwestern 
Indiana,  the  latter  locality  holding  a  stratigraphical  position  probably  be- 
low the  Nebraska  horizon. 

Form,  and  Loc, — Upper  Coal  Measures. 

Genus  PETALODUS,  Agassiz. 
Petalodus  destructor,  N.  and  W. 

Reference. — Newberry  and  Worthen,  Qeol.  Illinois,  Vol.  II,  p.  85;  PI. 
II,  figs.  1-3. 

The  collection  contains  a  large,  almost  perfect  specimen  of  the  above 
species,  which  presents  the  following  characters: 

Description, — The  crown  is  sharp,  compressed,  gradually  thickening 
towaitl  the  base;  crest  more  or  less  gently  arched  fi-om  the  lateral  extremi- 
ties, obtusely  aciiminate  at  the  apex,  and  distinctly  striated  for  the  space 
of  a  line  or  less,  below  which  the  strisB  are  lost  in  the  dense  enamel-like 
coating  which  covers  both  faces  of  the  crown;  posterior  face  of  crown 
rhombic,  outline  of  base  similar  to  that  of  crest,  and  bordered  by  five 
strongly  marked  imbricating  folds,  which  are  conspicuously  arched  down- 
wards in  the  middle  and  moi*e  or  less  deflected  at  the  lateral  extremities; 
anterior  face  broadly  rhomboidal,  basal  fold  consisting  of  four  or  five  ob- 
scurely marked  imbrications,  gently  curved  downwards  in  the  middle  and 
again  at  the  lateral  extremities;  the  upper  edges  of  the  imbricating  folds 
are  minutely  crenulated;  ixx)t  broad,  compressed  at  the  edges,  rapidly 
tapeiing  from  the  lateral  shoulders,  and  teiminating  in  a  blunt  rounded 
point.     Upon  much  worn  surfaces  the  crown  is  finely  punctate. 

Inches. 

Length,  nearly 2 

Greatest  breadth  of  crown,  about 1.60 

Height  of  anterior  face  of  crown, 95 

Height  of  posterior  face, 1 .28 

lircadth  of  root  across  the  lateral  shoulders,  about. ..    1.1 


Huyden.]  "^^^  [May«, 

This  species  beara  a  striking  resemblance  to  Petalodus  acufninatu%. 
Agassiz,  from  the  mountain  limestone  of  Europe;  but,  at  the  same  time, 
it  possesses  characters  which  readily  distinguish  it  from  that  species.  The 
present  species  differs  mainly  in  the  more  tapering  root,  the  coronal  band 
upon  the  inner  face  is  more  strongly  curved  downwards  in  the  middle, 
and  the  crown  is  relatively  higher.  This  species  was  originally  described 
from  the  Upper  Coal  Measures  of  central  Illinois.  I  have  seen  a  fine 
specimen  of  the  same  species  in  the  collections  of  the  Museum  at  Cam- 
bridge, from  similar  horizons  in  southwestern  Indiana,  and  also  from  the 
Upper  Coal  Measures  of  central  Iowa. 

Form,  and  Lot. — Upper  Coal  Measures. 

Genus  PERIPRISTIS,  Agassiz  (ms). 

Qen.  char. — Teeth  small  or  of  medium  size,  possessing  the  general  char- 
acteristics of  the  Petalodonts. '  Crown  compressed,  acuminate,  serrate, 
more  or  less  curved  laterally;  extremities  on  the  inner  face  connected  by 
a  raised  transverse  shoulder,  in  which  the  crown  terminates  below  and 
which  gives  rise  to  a  more  or  less  profound  coronal  cavity.  Root  well  de- 
veloped, entire,  as  in  Petalodus,  The  surfaces  of  the  crown  and  coronal 
cavity  are  covered  by  a  dense  and  highly  polished  layer  of  ganoine,  which 
forms  an  imbricated  band  at  the  base. 

The  above  generic  designation  was  suggested  by  Prof.  Agassiz,  for  the 
reception  of  a  group  of  peculiar  teeth,  of  which  we  have  at  least  two  rep- 
resentative species — that  of  P.  semieircularis  being  regjirded  as  the  type. 
Those  forms  certainly  possess  features  which  are  widely  at  variance  to  the 
typical  species  of  the  genus  Ctenoptychius,  as  represented  by  C.  apicali^ 
Agassiz;  and  in  their  description  of  the  following  species,  Messrs.  ]New- 
berry  and  Worthen  have  also  referred  to  the  remarkable  characters  which 
distiugirisli  it  from  the  typical  species  of  Ctenopiychius.  The  central  cor- 
onal cavity  and  the  prominent  transverse  ridge  in  which  the  root  is  ter- 
minated above  on  the  posterior  aspect,  are  peculiarities  which  do  not 
apj>ear  in  any  of  the  numerous  other  genera  comprised  in  the  groups  of 
Petalodonts, 

The  genus  is  Carboniferous,  ranging  from  the  Subcarboniferoiis  to  the 
Ui)l)er  Coal  Measiu'es  inclusive. 

Peripmstis  semicircuulris. 

Ref.  and  Syn, — Ctenopiychius  seruicircularis^  Xewberry  and  Worthen. 
Geoh  lUinois,  Vol,  II,  p,  72;  PL  IV,  Figs.  IS,  18a,  18b. 

Description. — Tooth  small>  broadly  obovate  in  outline,  crown  much 
eompressoil  and  sti-ongly  curved  laterally,  giving  the  crest  a  semicircular 
outline  viewed  fix>m  above;  cutting  edge  divided  into  seven  to  nine  denti- 
eulations,  the  meilian  lobe  strongest,  lateral  ones  gradually  decreasing  in 
size  towanl  the  lateral  extremities,  where  they  are  scarcely  relieved  from 
the  edge;  the  ealcigeivus  tubes  slightly  diverge  on  nearing  the  edge,  pn.*- 
duoing  a  minute  nuUatevl  striation  of  the  denticulations  like  that  observed 
in  the  even  crest  of  Petalodus^  and  when  the  crown  is  much  worn  the 
surface  is  finely  punctate;  outer  face  of  crown  very  low  in  proportion  to 


1870.]  -ASO  [Hajulen. 

its  breadth,  base  sharply  beveled,  coronal  band  narrow,  imbrications  very 
obscure  or  obsolete,  gently  descending  in  the  middle  and  slightly  curved 
downward  at  the  lateral  extremities;  upon  the  posterior  face  the  base  of 
the  crown  is  defined  by  a  conspicuous  transverse  ridge,  which  unites  the 
lateral  extremities,  and  gives  origin  to  a  deep  central  coronal  cavity;  the 
enamel-like  coating  lines  the  walls  of  the  cavity,  and  spreading  over  the 
gently  and  regularly  downward  arched  transverse  shoulder,  it  forms  a  tliin 
coronal  band  with  one  or  two  faint  imbrications  upon  its  external  inflexed 
border.  Tlie  root  is  nearly  as  wide  and  much  thicker  than  the  crown, 
tapering  rapidly  and  rounded  at  its  extremity;  anterior  side  convex  or 
ridged,  posterior  face  slightly  concave  transversely,  both  surfaces  more  or 
roughened. 

IncheB. 

Greatest  length, 77 

Greatest  breadth  at  the  lateral  angles  of  the  crown, 72 

Height  of  crown  upon  its  anterior  face, 32 

Depth  of  the  coronal  cavity  from  the  apex  of  the  median 

denticulation,  about , 45 

And  from  the  transverse  shoulder,  about 20 

The  collection  contains  a  perfect  individual  of  the  above  described  spe- 
cies, from  Bellvue,  Nebraska,  imbedded  in  a  matrix  of  limestone,  but  ex- 
hibiting the  entire  posterior  aspect  of  the  tooth  without  a  blemish;  and  I 
owe  to  the  kindness  of  Mr.  J.  Sterling  Morton,  of  Nebraska  City,  another 
equally  perfect  specimen,  obtained  from  a  shaft  excavation  near  the  City, 
which  shows  the  anterior  face  of  the  tooth.  I  think  there  can  be  no  ques- 
tion as  to  their  specific  identity  with  the  form  described  by  Messrs.  New- 
berry and  Worthen,  from  the  Upper  Coal  Measures  of  Illinois. 

I  am  acquainted  with  but  a  single  other  form  to  wliich  this  species 
seems  to  be  closely  related,  and  that  is  from  the  mountain  limestone  of 
Yorkshire,  England.  Specimens  of  the  latter  species  are  in  the  extensive 
collections  of  the  Museum  of  Comparative  Zoology  at  Cambridge.  The 
English  specimens  are,  however,  markedly  specifically  distinct  from  the 
American;  they  are  less  curved  laterally,  and  possess  some  sharp,  thick 
serrations  on  either  side  of  the  median  cusp ;  the  crown  is  relatively 
higher,  and  the  coronal  band  on  the  outer  face  is  more  deeply  arched 
downward  in  the  middle,  is  wider  and  more  distinctly  imbricated;  the 
coronal  cavity  of  the  inner  face  is  shallower,  and  the  transverse  shoulder 
less  prominent.     I  am  not  aware  that  the  English  species  is  described. 

Form,  and  Log, — Upper  Coal  Measures. 

Genus  CIIOMATODUS,  Agassiz. 

CnOMATODUS  ARCUATU8,  n.  sp. 

A  fragment  of  limestone  from  Bennet's  mill,  near  Nebi*aska  City,  pre- 
serves the  impression  of  a  tooth  of  the  genus  Chomatodus,  which  seems 
to  be  distinct  from  all  the  species  of  this  genus  heretofore  described  from 
the  Coal  Measures  and  Subcarboniferous.  The  impression  presents  almost 
the  entire  figure  of  the  anterior  fiice,  from  which  the  following  description 


iR  given : 


Itiiyilou.l  *»•»"  f  Mav  t. 

/Vjirri>riV>ii.— Tooth  larj^c,  latomUy  olongatcnl  moderately  thick  (^?'»,  ex- 
tivmitioa  nnimliHi;  crown  Hli};htly  arching  from  the  lateral  aiij^les    sumI 
curvtMl  laterally,  anterior  face  nlij^htly  convex  vertically  and  rouiuKHl   at 
the  cn»st,  which  wan  {>n>lribly  mi>i»  or  les«  obtuse;  tlie  anterior  fi%c*o  of 
the  cn>wn  wast  apparently  undulated  alonj;  its*  cit>8t^  the  obsc^ure  sulci  may 
have  reached  half  the  distance  fn>m  tlie  crest  toward  the  base«  anil  at  the 
metlian  line  a  very  ahallow  depression,  aliout  tut  lii};h  as  it  is  wide  at  tbe 
l>as4s  reaches  upwanl  aliout  two-thirds  the  hei^^ht  of  the  crown,  and 
to  internipt  the  continuity  of  the  basal  fokK  which,  however,  may  uot 
persistent  or  of  s{)ecirtc  importance;  biisal  band  narrow,  linear,  with  tvro 
or  three  imbricated  folds,  and  i>arallel  with  the  Imse  of  the  root;  surfsM^^ 
coarsely  punctate.     RiH)t  nearly  as  wide  as  the  crown,  its  anterior  fi»4» 
det»ply  channeleil  by  an  angular  transversa*  furrow,  with  a  low  rid^^  tra- 
vei-sinjf  the  lower  iKirtion  fix>m  one  extivniity  to  the  other,  below  whioli 
it  is  Ik^vcUhI  to  the  outer  bas:il  etljye. 

Inches. 

Greatest  breadth,  alK>ut 1,60 

Ileijrht, 50 

Greatest  hei<;ht  of  anterior  crown  face, 93 

In  outline  the  alK>ve  si^ecies  bears  a  somewhat  marked  ivsemblance  to 
C.  hn'tormiX  X.  and  W.,  fixmi  the  Keokuk  limestone;  but  it  diflers  fix>iu 
that  form  in  having;  the  anterior  face  of  the  ci^own  relatively  higher,  iUi& 
cn»st  undulatetl  and  less  parallel,  and  its  bow-shaiHHl  outline  vieweil  fh>iu 
above,  as  well  as  in  the  mow  vertical  concavity  of  the  outer  aaiHH*t  of  the 
nM)t.  It  is  not  improbable  that  the  basal  anj^le  of  the  i>o*«terior  crown 
face  was  quite  pn>minent,  and  the  vertical  concavity  of  that  face  of  the 
cn>wn  must  have  Iuhmi  considenible,  judj^iuj;  fix>m  the  awhotl  charactor 
of  the  opiK>site  face,  and  in  this  ivsjHVt  somewhat  ix»sembUn«j  (',  rn» .*.♦«*, 
At;:ussiz,  thoujirh  the  pivsent  sihhmcs  is  not  acuminate,  the  comnal  Imutl 
iu>t  nearly  as  wide  as  in  that  sjiecies,  and  the  tooth  is  not  :is  thick  aiui 
massive. 

Form,  and  Loc. — Upi>er  Coal  Miwsures,  Bennet\s  mill,  near  Nebraska 
City. 

GKxrs  XYSTHOnrs,  Avjjissix  ^ms.^ 

XYSTIlODrs?    OCCIDrlNTAUS,  U.Sp, 

The  collection  affoixls  an  inteivstiu^  Uttlo  Deltoid  tooth,  which,  1  Ih^- 
lievc,  has  not  been  hen*tofoiv  do«;crilHHl,  Uu fortunately,  the  s))ecimen  is 
quite  im{H*rfcct>  and,  althoujrU  its  s(HH*iUc  chunioters  permit  of  descrip- 
tion, its  j^eneric  afHnity  remains  somewhat  in  doubt. 

i>***rri;>Ofirt.— Terminal  tooth  small,  subtrijjoual  in  outline,  little  nar- 
rower than  louff,  but  sli^^htly  inn>Iled,  tlattemnl  or  jjently  depresse<l  above; 
the  straijfht  side  is  abruptly  beveliHl,  and  fix>m  its  etlge  the  crown  geuUy 
inclines  to  the  opposite  oblique  m:u^ri».  which  is  very  slightly  raisetl;  the 
boixier  extremity  is  thickeiie<l,  fonniujr  a  well  defined  continuous  mar- 
f(inal  lM)ixler,  which  rapidly  descends  u)H>n  Uu>  inner  8ide  and  is^nitly  slopes 
into  the  shallow  depressed  space  in  fixmt;  towanl  tlie  terminal  extremity 
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the  tooth  hecomes  exceedingly  thin,  and  in  the  specimen  hefore  me  the 
pointed  end  and  outer  margin  are  broken  away.  The  superior  surface  is 
coarsely  punctate,  as  Is  also  the  straight  articular  margin.  Distance  be- 
tween the  angles  of  the  broader  extremities  .38  inch. 

The  tooth  above  described  possesses  some  characters  which  seem  to 
connect  it  more  closely  with  Xystrodus,  Agassiz,  (MS.)  than  with  any 
other  genus  with  which  I  am  acquainted.  Its  general  depressed  tritu- 
rating surface,  and  but  slightly  convoluted  terminal  extremity,  aro  strongly 
suggestive  of  this  relation.  The  genus  Xystrodus  was  estabUshed  by 
Prof.  Agassiz,  for  the  reception  of  Cochliodus  striatus  and  two  or  more 
other  European  species  from  the  mountain  limestone. 

Form,  and  Loc. — Upper  Coal  Measures. 

Dkltodus?  ANOULARI8,  N.  and  W. 

i?i!|/*.— Newberry  and  Worthen,  Geol.  IlUnois,  Vol.  II,  p.  97;  PI.  IX,  Fig.  1. 

Description, — Terminal  tootl\  small,  obliquely  triangular  in  outline, 
thick,  but  slightly  inrolled;  the  broader  extremity  has  a  sigmoidal  curva- 
ture terminating  in  an  acute  point  at  the  oblique  posterior  extremity; 
straight  side  forming  an  angle  of  about  55^  with  the  obhque  margin,  ab- 
ruptly truncated,  with  a  narrow  sulcus  about  the  middle  of  the  beveled 
aii;icular  face  extending  from  the  inner  angle  to  the  pointed  end,  below 
which  the  tooth  apparently  expands  into  a  thin  narrow  border  similar  to 
that  upon  the  opposite  side;  the  articular  margin  is  bordered  by  a  promi- 
nent flattened  ridge  which  occupies  about  one-third  the  surface  of  the 
crown  and  gradually  narrowing  as  it  approaches  the  terminal  point;  a 
sharp,  narrow  keel  rises  from  the  oblique  margin,  rapidly  converging  and 
decreasing  in  prominence  toward  the  apical  end,  and  separated  from  the 
broad,  flattened  prominence  of  the  straight  margin  by  an  equally  broad, 
deep,  angular  furrow;  along  the  oblique  side  the  tooth  was  slightly  ex- 
panded into  a  thin  marginal  border.  The  crown  surface  is  beautifully 
granulo-punctate,  the  broader  extremity  very  faintly  marked  by  longitu- 
dinal sigmoid  lines  of  growth,  and  the  broad  mesial  depression  is  traversed 
by  very  obscure  undulations  parallel  with  the  oblique  keel.  Under  sur- 
face longitudinally  undulated,  smooth. 

Length  of  tooth  along  the  straight  margin,  about  .52  inch.;  greatest 
distance  between  the  acute  and  obtuse  angles  of  the  broader  extremity, 
.48  inch. 

The  collection  affoixis  but  a  single  example  of  this  handsome  form.  The 
specimen  before  me  has  a  remarkable  resemblance  to  the  posterior  teeth 
of  Deltoptychius  Agassiz  (MS.),  founded  upon  Cochliodus  acutus,  of  the 
Irish  mountain  limestone,  but  we  do  not  at  present  possess  the  materials 
fully  to  demonstrate  this  identity.  The  Nebraska  tooth,  however,  is  evi- 
dently identical  with  the  form  described  by  Messrs.  Newberry  and  Wor- 
tlien,  from  str«atigrapliically  corresponding  horizons  in  Illinois;  and  Dr. 
White  has  discovered  the  same,  or  a  very  closely  allied  species,  in  the 
Upper  Coal  Measures  of  southwestern  Iowa. 

Form,  and  Loc. — Upi>er  Coal  Measures. 
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Stated  Meeting,  May  20,  1870, 

Continued  from  page  385. 

ping  communication,  descriptive  of  the  recent 
'the  8th  inst.,  waa  received  from  Mr.  Hector  Orr, 
bia.  Mr.  Trego,  Prof.  Cresson,  Dr.  Coates,  and 
icribed  the  storm  as  they  saw  it,  and  Judge  Low- 
its  features  with  those  of  the  great  hail  storm 
which  he  saw  Sep.  30,  1850. 

Philadelphia,  May  17,  1870. 
I  of  nu  Amer.  Phil.  Soc. 

not  Hceu  any  scioiitiflc  account  of  tho  late  fierce  liail  storm 
iu  prini,     I  noticed  the  following  points  of  fact  comiecteil 

tei-ed  her  first  quarter  at  10.34'  A.  M.  that  day.  Wind 
ward  was  bi-isk  from  N.  E.  till  noon;  a  light  »cud  flying 

0  two  points  divergent  from  tlie  surface  current,  and  a 
'ntuni  of  oloud  coming  nearly  from  the  Soutli.  Towards 
clouUa  allowed  Higna  of  ooiidensatioii,  and  by  2  P.  M.,  the 
s  iicemed  to  converge  over  the  city.     At  this  time  the  snn 

1  nearly  equal  angles  on  either  side  of  our  meridian,  both 
so  well  advanced  towainls  the  zenith.  Itain  began  to  fall 
wind  then  passing  across  the  pole  from  N.  E.  to  K.  W. 

luteH  previous  to  the  fall  and  at  its  commencement,  tbe 
ti'gCH  were  violent  and  frequent. 

>f  the  clouds  directly  over  head  happened  within  that  pc- 
in  which  the  kuu  develops  the  most  heftt,  and  the  artiticial 
present  over  such  a  surface  ns  that  of  the  built-up  part  of 
lined  to  the  Holur  influence,  seemed  to  me  suliicieut  to  drive 
unly  upwai-d  almost  iNirpeiidicularly.  I'he  coiicenti-atiou, 
I  pi-ocipitation,  wui'c  thus  all  embraced  in  a  period  of  thirty 

m  of  glass  shows  the  wind  to  liave  como  from  the  N.  W. 

reached  the  line  of  Sixth  street,  when  it  became  West,  nnd 
to  the  Delaware.     The  original  breeze  entii-ely  spent  itself 

for  during  the  kst  seconds  of  it  the  tendency  of  the  stonea 
im  the  S.  E. — the  stoi-m  centering  itself  on  the  city  plot. 
Youra,  Very  Respectfully, 

HECTOR  ORB. 

communicated  a  new  discovery  of  rhodium  gold 
ngo,  and  the  results  of  recent  examinations  of 
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dirt  excavated  in  Philadelphia,  holding  silicate  jeins  indica- 
tive of  the  presence  of  gold. 

Dr.  Genth  stated  that,  according  to  Del  Rio,  an  alloy  of  gold  and  rho- 
dium is  found  in  Mexico,  which  contains  from  34  to  43  per  cent,  of  the 
latter  metal.  T4iis  discovery  has  never  been  confirmed,  and  there  is  per- 
haps no  mineralogist  living  who  ever  has  seen  it.  Some  experiments 
which  he  has  lately  made  with  residues  from  San  Domingo  gold  leave  very 
little  doubt  as  to  the  existence  of  this  very  interesting  substance.  Prof. 
Gabb  sent  a  lot  of  gold  from  San  Domingo  to  Dr.  Horn,  from  which  the 
latter  dissolved  the  gold  by  aqua  regia,  and  placed  the  very  minute  residue 
into  his  hands  I  This  consisted  of  scales  of  Iridosmine,  a  dull,  yellowish 
substance,  in  microscopic  rounded  and  angular  grains,  and  a  silicate  which 
under  the  microscope  appeared  to  be  topaz.  One  of  the  yellowish  grains, 
on  being  flattened  out  in  an  agate  mortar,  assumed  metallic  lustre  and  a 
pale  yellow  color.  It  was  almost  insoluble  in  aqua  regia,  but  by  treating 
it  for  several  days  with  a  large  excess  of  this  solvent,  it  was  finally  brought 
into  solution.  A  trace  of  chloride  of  ammonium  was  added,  and  the  whole 
evaporated  to  dryness  and  sufficiently  heated  to  reduce  the  gold.  Mixed 
with  this  were  microscopic  reddish  crystals,  which  were  dissolved  in  boil- 
ing water,  filtered,  the  filtrate  evaporated  to  dryness,  and  the  residue 
slightly  heated,  by  which  it  assumed  a  reddish  brown  color.  On  being 
fused  with  bisulphate  of  potash  it  gave  a  slightly  rose-colored  mass,  solu- 
ble in  water,  and  precipitated  yellow  by  ammonia.  From  these  reactions 
there  seems  to  be  no  doubt  that  the  yellowish  grains  are  rhodium-gold. 

Dr.  Horn  states  that  the  gold  received  from  Prof.  Gabb  came  from  the 
South  side  of  the  Island,  and  contained  about  95  per  cent,  of  gold.  Dr. 
Genth  remarked  that  some  of  the  gold  from  the  North  side  is  of  a  pecu- 
liar nature;  that  several  years  ago  a  lot  had  been  sold  in  this  city  and 
New  York  to  jewellers,  who  stated  tlmt  they  could  not  work  it,  as  it  con- 
tained a  substance  unknown  to  them.  It  is  very  probable  that  this  was 
also  rhodium-gold. 

Dr.  Genth  communicated  the  result  of  panning  sand  and  gravel  of  the 
Delaware  River,  dug  from  a  cellar  at  106  Arcli  street.  After  removing 
quartz  and  other  light  substances,  a  considerable  quantity  of  heavy  black 
sand  remained,  which  contained  a  little  magnetite,  but  a  large  quantity 
of  titaniferous  iron  (menaccanite).  These  were  treated  and  dissolved 
with  chlorhydric  and  sulphuric  acid,  which  left  tlie  silicates  clean  enough 
for  further  examination.  These  consisted  principally  of  very  brilliant 
but  microscopic  zircons,  some  garnets  and  a  few  yellowish  green  grains 
of  the  appearance  of  chrysolite.  The  observed  mineral  generally  accom- 
pany gold,  but  not  a  particle  of  the  latter  could  be  found.  This  negative 
result,  however,  does  not  prove  its  absence,  because  the  quantity  of  the 
sands  washed  was  not  large  and  they  did  not  come  from  the  bed  rock, 
where  they  are  always  far  richer. 

Prof  Cope  exhibited  a  portion  of  the  dorsal  spine  of  a 
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sliark  of  the  tronns  AsttTarant/ms  of  Agassiz,  from  Ntnv  Jerst\v, 
tlu*  first  on  record  from  the  United  States.*  Ho  regiinleii  :: 
lis  eoufinurttory  of  his  theory  respeotinjx  the  existenee  of  Ihx:> 
of  Jurassic  age  in  that  State,  though  prolmbly  of  small  exton:. 
I*rof.  Cope  made  some  observations  on  the  ^enus  Z.€iii\iV>*« 
(hes,  C\>pe,  which  ho  had  discovered  in  the  Clinch  liiven  F. 
Tennessee;  he  said  it  was  an  Athtriniif^  having  eonsidomblv^ 
resemblance  to  the  (Vprincxlont  genus  JitlontsoA-^  having  a 
prolonged  premaxillary  beak. 

Pending  nominations  Nos.  651  to  Col)  were  read» 

The  Co:nmittee  on  the  Michaux  lA\ixacy  rejiorted  through 
Mr.  Price,  that  a  site  for  the  Oak  Grove  had  btvn  seKvtoil, 

The  Committee  on  tho  Michaux  I/t'gtwy  have  the  sati8f)\ction  to  re|M>rt« 
that  in  purMiiance  of  the  armni^nnent  made  lH>tweon  this  Six'iety  antl  tho 
Fairmount  Park  Commissioners  the  latter  Iiavo  loHt  no  time  in  seloctiii^ 
a  sit©  for  the  Grove,  in  a  central  }X)rtion  of  the  Park  westwivrd  of  tlio 
Schuylkill,  on  the  Landsclowne  drive.     It  was  selected  witli  a  view  to 
suitableness,  in  fUrnishinf;  the  kinds  of  soil  requiixnl  by  oaks,  both  u|^k 
land  and  low  land;  dry  and  moist.    Thera  were  found  alreiidy  growing, 
stately  oaks  of  a  century's  gmwth,  to  form  at  once  an  impressive  scene  i>r 
shade  and  sunlight,  to  become  more  dense  in  foliage  as  the  trees  recently 
planted  and  siM>n  to  be  planted,  sluUl  grow  and  ex^Hind  their  sliade,  Therv 
have  been  plauteil  such  additions  to  the  pluvious  varieties  as  could  Ite  bad 
near  tliis  city*    The  annexe<l  iv^wrt  of  John  C.  Ci-vsson,  the  Chief  En- 
gineer of  tlio  Fairmount  Park,  slipws  that  seventeen  different  kinds  of 
oakst  are  now  in  tlie  Michaux  Gix>ve;  and  the  Park  Connnissiou  have  au- 
thorized the  importation  from  France  of  all  other  siKH'ies  that  will  live  in 
this  climate;  a  resoun^o  to  us  for  tho  grove,  largely  enricheil  by  the  seien> 
tiflc  labors  and  zeal  of  the  Messieura  ^lichaux,  who  made  known  to  the 
world  tlio  great  variety  of  oaks  Uiat  wore  native  to  tliis  country. 


PuiiiADELPRiA,  May  18th,  1B70. 
Hon.  E.  A'  Pricey 

Chairman  of  Committee  on  Michaux  Legacy. 

Dear  Sir: — Under  the  arrangements  made  for  caiTying  into  effect  tho 
AVill  of  tho  late  F.  A.  Michaux,  a  grove  of  oak  trees,  named  the  Michaux 
Grove,  has  been  ostablisheil  in  Fairmount  Park. 

♦  In  thp  Proc^^dlniw  of  the  Ac«d.  Nut.  8i'l,»  PhU«.,  No.  I.  ft»r  Jun.-Aprn.  IS7«.  at  pujw  IS.  thfw> 
•iibsequontly  «pp<*«re<t  tho  iT|K>rt  of  a  commuiilciitiou  ou  A^tnKumlAm  MlfnM«,  tumia  by  l>r, 
LrUty,  at  a  m«cUn^  held  Marvh  Xi,  IS70. 
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It  now  contains  one  hundred  trees  of  the  following  apeciea: 


Q.  paluKtris. 

Q.  phellos. 

Q.  prinus  acuminata. 

Q.  robur. 

Q.  tinctoria. 


Que  reus  alba,  Quer.  fasti^iata  viridis. 

CJ.  bicolor.  Q.         Fulhamensis. 

Q.  cerris.  Q.        laurifolia. 

Q.  coccinea.  Q.         Leana. 

Q.  falcata.  i  Q.        macrocarpa. 

Q.  fastigiata.  { Q.        nigra. 

In  pursuance  of  authority  given  by  the  Park  Commission,  all  other 
8x>ecies  of  Oaks  that  will  live  in  this  climate  are  to  be  imported  from 
abroad,  chieliy  from  the  nurseries  of  France. 

Very  Respectfully, 

JNO.  C.  CUESSON, 

The  following  resolution  was  then  passed : 

Besolved,  That  Mr.  Durand  be  respectfully  requested  to  make  known  to 
the  widow  of  the  late  Andr6  Francois  Michaux  what  has  been  done  by 
this  Society,  and  the  City  of  Philadelphia,  through  the  Fairmount  Park 
Commissioners,  towards  the  carrying  out  the  views  of  this  lover  of  sylvan 
culture  and  benefactor  of  science,  and  towards  holding  his  name  in  honor 
before  the  American  People  and  Scientific  World. 

•  The  resignation  of  Dr.  Wood  from  the  Presidency  of  the 
Society,  on  account  of  age  and  ill  health,  was  presented  by 
Prof.  Cresson.    When,  on  motion  of  Dr.  Rushenberger,  it  was 

Resolved,  That  the  Secretaries  be  requested  to  address  a  letter  to  Dr. 
Wood,  i-equosting  him  to  withdraw  his  resignation,  hoping  that  he  will 
consent  to  remain  with  us  as  President  of  the  Society. 

Mr.  Fraley  informed  the  Society  that  Provost  Stilld  had 
been  requested  to  deliver  his  obituary  notice  of  Mr.  Binney, 
J  mi.,  before  an  audience  of  the  Union  League.  On  motion  of 
Prof.  Cresson,  seconded  by  Dr.  Coates,  the  MSS.  was  placed 
at  the  disposal  of  the  author. 

And  the  Society  was  adjourned. 


Siatvil  J/(W//J7^  June  17,   1S70. 

Present  10  members. 

Mr.  Fkalky,  Viee  President,  in  tbe  Chair. 

Photographs  for  the  Album  were  received  from  Prof.  II.  A. 
Newton,  of  YtUe,  and  Dr.  Jarvis  of  Dorehester. 

A  letter  announein'i:  the  decease  of  Madame  Micbanx  \v;v« 
read,  and  on  motion,  tlio  following  resolution  Wiis  adoptoil 
without  debate. 

lifAolrfti,  That  M.  Carlior  be  requostecl  to  have  proimivd  the  proper 
prcxniratioii  or  Letter  of  Attorney  from  this  Society  to  hiniRelA  to  disjM%st» 
of  tlie  rentes  or  public  loans  standing;  in  the  name  of  thi.s  Society,  bein^ 
the  investment  of  tlie  Michanx  lejcacy,  and  to  make  deiKXsit  of  tho  pTt>« 
cihmIs  as  the  Society  may  hereafter  dii-eot;  and  also  to  instruct  us  as  to 
the  manner  of  executing  tlie  procui-ation. 

A  letter  withdrawing  his  resignation  was  received  from  tlie 
President,  Dr.  Wood. 

Donations  for  the  Library  were  received  from  tbe  Museum 
at  R.Minos  Avres;  the  (^arlo  Alberto  Observatorv;  Berlin 
Academy;  London  Society  of  Antiquaries;  Essex  Instituter; 
B.  N.  IL  S.  Edmund  Quincy,  of  Dedbam;  the  Albany  State 
Library;  N.Y.Lyceum;  Phil.  Acad,  of  N.  Sciences;  Frank- 
lin Institute;  Medical  News;  Mr.  Hector  Orr;  Dr.  lirintou  ; 
the  U.  S.  War  Department,  and  the  Editors  of  Nature. 

Prof.  Joseph  Henry  returned,  by  rec^uest  of  the  late  Mrs. 
Baebe,  the  MSS.  corresjiondence  of  Prof.  A,  D.  Bacbe  relating 
to  the  Society. 

Dr.  Brinton  returned  to  the  custody  of  the  Society  Dr.  By- 
intrton's  MSS.  Choctaw  Grammar. 

Prof.  Frazer  offered  for  publication  in  the  Transactions  a 
chart  exhibiting  all  tbe  metallurgical  processes  now  employed 
at  Friberg,  in  Germany,  with  descriptive  text  by  Persifor 
Frazer,  Jun.»  which  was  referred  to  a  Committee  consisting  of 
Dr.  Genth,  Prof  Lesley  and  Dr.  Bridges. 

Prof.  Cope  communicated  for  publication  in  the  Proceedings 
a  paper  entitled:  A  partial  synopsis  of  tbe  Ichthyology  of 
North  Carolina,  (sec  next  number  of  Proceedings)  which  was 
referred  to  the  Secretaries. 
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Dr.  Genth  made  some  remarks  upon  a  new  meteorite  from 
North  Carolina,  which  ho  desired  to  be  considered  pix^limi- 
nary  to  a  description  and  full  analysis  of  the  same.  Prof. 
Kerr  had  forwarded  photographs  of  the  mass. 

Dr.  Geuth  showed  also,  specimens  of  metallic  lead  and  me- 
tallic iron  from  Gold  tailings  on  Camp  Creek,  Montana  Terri- 
tory. The  place,  circumstances,  absence  of  all  meteoric  indi- 
cations, and  presence  of  gold  in  the  lead,  support  the  view 
that  wo  have  here  a  genuine  discovery  of  lead  and  iron  in  a 
state  of  nature. 

Dr.  Genth  showed  photographs  of  a  new  meteoric  iron,  weighing  about 
twenty  pounds,  which  was  found  on  a  smaU  mount  in  Rockingham  Co., 
N.  (\ ;  he  made  some  preliminary  i-emarks  on  a  fragment  of  the  same, 
which  ho  itjceived  from  Prof.  W.  C.  Kerr,  State  (Geologist  of  N.  C.  Tlie 
iroQ  is  coated  witli  a  crust  of  hydrated  sesquioxide  of  iron.  A  polislied 
portion  of  it,  after  etching  with  dihite  nitric  acid,  developed  the  Widmann- 
staedtean  figures,  and  showed  a  very  remarkable  structui*e  of  the  ii'on.  It 
is  composed  of  thi-eo  different  kinds  of  iron ;  one  portion  of  it  is  quite 
homogeneous,  and  has  a  very  fine  granular  structure;  if,  however,  the 
light  is  rafiected  in  difterent  directions  it  shows  a  peculiar  glistening,  and, 
very  faintly,  lines  intersecting  at  angles  of  about  60^  and  120*^  ;  this  same 
imn  nins  into  bands  of  not  over  0.5'""'  diameter,  which,  at  another  por- 
tion of  the  iron,  intersect  at  angles  of  about  60.  The  space  between  the 
bands  is  filled  with  an  iron  presenting  a  reticulated  structure.  Dissemi- 
nated thi*oughout  the  homogeneous  iron  are  crystals  of  rfiabdUe,  but  few 
only  show  a  regular  arrangement.     A  preliminary  analysis  gave : 

Iron 90.41  per  cent. 

Nickel  (Cobalt) 8.74       - 

Copper 0. 1 1       •* 

Imn 0.27       •*  ) 

lOKei  (^l.  OOait; U.SJS  ..      ,„  eUlorUyUrlc  «chl. 

Phospliorus 0. 14       *•  i 

traces  of  a  quartz-like  mineral. 

A  sulphide  of  iron  of  a  pale,  brass  yellow  color,  and  great  hardness — 
probably  pyrite  is  mixed  with  the  iron.  Dr.  Genth  intends  to  give  a  fuller 
account  of  this  interesting  meteorite  at  a  future  day. 

Dr.  Genth  also  showed  specimens  of  native  iron  and  native  lead  from 
the  bed-rock  of  gold-placers,  and  covered  with  about  six  fei»t  of  gravel,  at 
Camp  Creek,  Montana  Territory,  which  have  been  discovered  there  by 
Mr.  P.  Knabe,  who  kindly  communicated  them. 

The  native  iron  is  found  in  small,  angular  fragments,  but  slightly 
coated  with  rust ;  the  largest  which  he  has  seen  is  about  0.5  inch  in 
length.  Etching  with  dilute  nitric  acid  does  not  develop  any  Widmann- 
staodtean  figures,  but  a  finely  granular  structure.     Mr.  Knabe  examined 


it  for  nickel  and  (H>l»aU  with  nej^tivo  reHnlts.  Associated  with  tl»l^  ir\ -. 
is  native  le;ul.  in  irr»»>fularly  Hlia|H«d  roundiHi  and  flattened  piocess.  fr\K- 
the  size  of  a  pin*s  head  to  about  O.o  inoli  in  diameter.  Tlie  lead  is  OKVi:^-*. 
with  a  crystalline  crust  of  m«M<iV<>/,  of  a  sulphur  yellow  to  reildish  yel!oir 
c%)lor ;  some  pieties  also  show  very  brilliant  but  niicrosct>pic  cry^i^t^s^  iRrh:^^ 
may  be  c^ruMtU,  Acetic  acid  dissi>lves  this  massitxtt,  and  le«iveej&  t^>^ 
metallic  lead,  which  then  shows  its  cryst;Ulino  structure.  A  siu^l  pkxv. 
on  dissolving;  it  in  nitric  acid,  left  an  appreciable  quantity  o(  g^i^  but  t*^' 
Milution  contained  no  fiir^r. 

Prof.  Copo  made  some  obsorvatioua  on  the  Roptilia  of  tV.e 
Triassic  fornuUions  of  the  Atlantic  roj^ion  of  the  Uuit^\: 
Slates,  lie  observeil  that  thirteru  speoios  had  heen  dei>orilH\l 
and  referred  to  ten  genera.  None  of  these  had  btvn  referrwl 
by  their  desoribers  to  their  appro})riate  orders,  and  he  liaii 
undertaken  an  investigation  of  tluMU,  having  for  its  objtv: 
sueh  reference,  as  well  as  the  determination  of  the  cloc>i*r 
adinities, 

Thret*  of  the  sjiecies  he  proved  to  li©  Dinosauria.  He  had  already  a^** 
sit^ned  Mcj^aductyhis  and  Bathyj^nathus  to  this  division,  and  would  uow 
atld  CMepsysjiurus,  Lea,  fn>m  evidence  derivwl  from  an  ischium  discovertnl 
amoiij;  the  oriental  remains.     It  resembled  that  of  Me^sfadactylus. 

Of  the  remaining  ten  six'cies,  he  was  salistled  that  those  referred  to 
PaUeosaums  by  Emmons,  as  well  as  the  Compsosaurus  and  Eurydortis, 
wei^  founded  on  posterior  teeth  of  BeUxlonts.     He  also  said  that  nothing 
was  to  l>e  found  in  the  descriptions  of  Rhytidmlon,  Emmons,  and  Omtw 
saurus,  Leidy,  to  distinguish  them  fix>m  Helodon,  to  which  genus  he  w^s 
inrliuiMl  to  ivfer  the  ivmains  which  had  fallen  under  his  olksen-atioii. 
Thus,  thwe  species  wew  certainly  to  l>o  distiuj^uished  fix>m  the  ten,  vi«: 
HoUKhni  cai-oUnensis,  Emm.,  [lihi/tiiiodnn^  Emm.,  f  Ct^ntrttMiion  ttuiattHs^ 
Lca^:  Holodon  priscus,  Leidy,  [I\thro$4iHrun  caroftMtmi^  Emm.,  t  Comp- 
»oKtturu»  pn'iruM,  lAMdy,   ClcpKj/»tiHrH»  pfnn,\tflrani^Hi  in  jwi^  Emmons»; 
Helodon  leaii,   Enimon.s,  {Clrpni/Htiunt^^   Lea^.     The  above  wew  not  as- 
scrtecl  to  bclonjf  to  the  siime  jjfcuus  without  doubt,  but  that  evidemv  to 
distin;;uisli  them  was  yet  wantiiij]^.    He  {uldcd  a  fourth  sjwcies,  discox-eivd 
l>y  CMuis.  M.   Wheat  ley,  in  the  Triassic  tmcks  of  Pluvnixville,  PeimsyU 
vauisv.  which  w;us  appaivntly  disthict  fmm  the  above,  and  of  larjjer  si«e. 
The  remains  piVHtnvcd  wei-e  doi*sal,  lumbar  and  C!iu«lal  vertebne,  with 
ct»stal  and  alMlominal  ribs;  lel*t  femur  and  tibula  nearly  iH>rfect;  portion  of 
pelvis;  uu^ueal  and  clievix)n  boiu\s,  etc.     The  femur  meiusuivd  tlurteon 
inches  in  Icn.jjth,   and  the  lumbar  vertebne  exhibited  slender  cylimirio 
dirtpophyscs   which  bow   ribs  to  the  s;UM*um,     This  i-eptile  was  niuned 
BiTfodon  lfpturH.%  and  was  estimated  to  have  attained  a  length  of  about 
twelve  feet. 

Eleven  of  the  thirteen  Rjwcies  being  thus  disposed  of,  thew  I'emaiuod 
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the  Dicyiiodon  roamarus,  Cope,  and  Rhabdopelix  longispiniSy  Cope.  The 
latter  ho  had  formerly  suspected  to  be  a  Ptorosaurian,  but  ho  thought  it 
more  Ukoly  tliat  it  would  turn  out  to  be  a  RhynchocepliaUan  reptile. 

lie  called  attention  to  four  remarkable  vertebi'SB  from  the  Cretaceous 
green  sand  of  New  Jersey,  which  were  characterized  by  the  possession  of 
enormous  pneumatic  foramina.     The  aHicular  extremities  of  the  extremi- 
ties wei-e  rugose,  and  with  scarcely  any  dense  layer,  so  that  they  probably 
bolonged  to  an  immature  animal,  and  wera  to  be  referred  to  the  sacral  or 
lumbar  regions.     If  they  bolonged  to  the  latter,  they  indicated  a  £Oossifl- 
cation  similar  to  that  seen  in  many  biixls.     That  thoy  were  not  dorsals 
is  indicated  by  the  lack  of  capitular  articulations.     The  pneumatic  foram- 
ina occupied  half  of  the  centrum  along  its  middle,  leaving  abutments  fora 
and  aft,  for  the  support  of  the  neural  arch,  whicli  was  lost  in  each  one. 
There  were  no  diapophyses.     The  neural  canal  presented  a  deepening  and 
compression  at  the  middle  t>f  the  centrum,  and  a  rising  and  expansion 
near  the  articulations.     Centra  much  compressed  medially,  as  well  as 
contracted  upwards ;    artictilar  extremity  subtriangular,  with  rounded 
angles  and  notch  for  neural  canal  one-thiixi  its  vertical  diameter.     Can- 
cellous tissue,  coarse,  but  much  finer  than  in  LsBlaps ;  the  dense  layer  thin. 
The  total  length  of  the  four,  is  seventeen  and  a  half  inches,  the  shortest 
measuring  four ;  the  other  three,  four  and  a  half  inches  in  length.     The 
complete  number  of  six  would  have  measured  six  inches  in  length. 

Thesp  vertebrae  had  been  described  as  the  sacrals  of  a  young  Iladro- 
saurus  by  Leidy  (Cretaceous  Keptiles,  U.  S.,  p.  100;,  but  there  are  several 
reasons  for  dissenting  from  this  conclusion.  The  pneumatic  foramina  of 
the  sacral  nerves,  which,  however,  in  known  Reptiles  and  Birds,  issue 
between  the  neural  arches,  not  beneath  them,  not  only  in  the  sacral,  but  in 
tho  lumbar  and  other  vertebi'se.  The  reasons  for  questioning  their  perti- 
nence to  lladrosaurus  were,  first:  the  genus  Megadactylus  presents 
similar  laige  pneumatic  foramina,  and  they  occur  in  both  the  caudal  and 
lumbar  vertebraa  ;  the  lumbar  and  caudal  vertebrae  of  two  species  of 
Ihulrosaurus  are  known,  and  do  not  present  any  pneumatic  foramina 
whatever,  which  would  scarcely  bo  tho  case  were  the  present  vertebi*8B 
sacrals  of  lladrosaurus.  Second  :  they  form  too  long  a  series  for  the 
known  ilium  of  Ihidrosaurus.  From  the  approximation  of  the  facets  for 
the  sacral  diapophyses  in  the  type  specimens  of  H.  foulkei,  it  would  ap- 
pear that  those  vertebrae  had  somewhat  the  shortened  fonn  of  the  caudals. 
Yet  the  present  animal  appears  to  be  a  young  one.  Third  :  the  structure 
is  in  several  respects  more  Megalosaurian  than  Iguanodoutine.  Thus  the 
alternate  enlargement  and  contraction  of  tho  neural  canal  is  seen  in  Palaeo- 
saurus  and  Clepsysaurus ;  the  neural  arches  appear  to  have  alternated 
above  the  articulations  of  the  contra.  The  pneumatic  foramina  exist  in 
La)laps,  but  of  reduced  dimensions. 

In  respect  to  tlie  presence  of  the  foramina  just  mentioned,  there  is  a 
res^emblance  to  the  Ornithopsis  hulkei,  recently  discovered  by  Seeley, 
though  here  the  comparison  ends.  In  that  form  the  cancellous  texture 
of  the  centrum  is  extremely  open  and  light,  and  composed  **of  enormous 
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honeycomb-liko  cells  of  iiTp^fuhir  polygonal  form — for  the  most  part  long 
in  the  direction  of  the  length  of  the  centrum,  and  divided  by  exceedingly 
thin  and  compact  lllms  of  bone,"  etc.  The  structure  in  the  subject  of 
the  a1>ove  description  is  spongy  and  light,  but  much  closer.  L»laps  offers 
a  much  closer  resomblance  to  Omithopsis  in  its  exceedingly  coarse  struc- 
ture ;  while  in  Megadactylus,  lumbar  vertebne  appear  to  be  absolutely 
hollow. 

Had  Dr.  Seeley  been  acquainted  with  these  genera,  he  wouhl 
prolMibly  have  rofcrivd  Omithopsis  to  the  Goniopod  Dinosauria,  rather 
than  to  the  Ornithosauria.  Prof.  Cope  added  that  ho  had  ali^ady  (Aujj. 
1HQ9,)  published  the  view  that  the  bone  described  previously  as  a  quad- 
intum  of  Iguanodon,  (the  type  of  Seeley*s  Omithopsis),  was  evidently  not 
a  cranial  bone,  and  that  he  had  always  supposed  it  to  be  a  veitobra. 

The  reptile  represented  by  the  above  vertebne  was  named  Pn^utnafo 
arthrus  pfhreu»;  the  possibility  of  its  being  found  to  be  Ornithotarsut 
l)eing  entertained,  though  the  near  resemblance  of  the  bones  to  those  of 
a  toi*toi8e  could  not  be  overlooked.  The  specimens  were  discovered  by 
Dr.  John  II.  Slack,  in  Monmouth  Co.,  X.  J. 

Prof.  Cope  exhibited  also  seven  Australian  skulls  and  one 
Maori  skull,  probably  the  first  seen  here. 

Pending  nominations,  Nos.  651  to  659  were  read. 

And  tjie  Society  was  adjourned. 


iStated  }fe€iing^  July  13,  1870. 

Present,  four  members. 

Dr.  Gexth  in  the  Chair. 

Lettei*s  of  envoi  were  received  from  various  correspond- 
ents. 

Letters  of  acknowledgement  for  the  receipt  of  No.  83  were 
received  from  the  Essex  and  Smithsonian  Institutes,  Massa- 
chusetts, New  York,  New  Jersey,  and  Georgia  Historical  So- 
cieties, Cambridge  Museum,  and  New  York  Lyceum ;  Nos. 
77  to  80,  K.  Danish  Society ;  77  and  XIIL  2,  Zool.  Bot.  Soc, 
Vienna;  78 — 80,  Physical  Society,  Berlin;  76— 80,  Nassau, 
N.  H.  Association. 

Donations  for  the  Library  were  received  from  tlio  Acade- 
mies at  St.  Petersburgh,  Berlin,  and  San  Francisco;  the  Insti- 
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tutes  at  Salem,  Albany,  Philadelphia,  Baltimore  and  Wash- 
ington; the  Societies  at  Kdnigsberg,  Vienna  (Zool.  Bot.  and 
Anthropological),  Leipsig  (P.  Jablon.  and  E.  Saxon),  Gorlitz, 
Berlin  (Geological,  Physical  and  Horticultural,)  Bremen, 
Wiesbaden,  Bonn,  Strasbourg,  Bordeaux,  London  (E.  Astro- 
nomical and  Chemical),  and  Leeds;  the  Observatories  at  Mu- 
nich, Montsouris  and  Oxford;  the  Universities  at  Li^ge;  the 
Museums  at  Salisbury  and  Cambridge,  Mass.;  the  Italian  Geo- 
logical Commission;  MM.  Manjini  and  Denra;  American 
Medical  Journal;  Messrs.  Elihu  Thompson  and  A.  Gobow ;  the 
International  Exposition  Commission  at  Washington,  and  the 
editors  of  "  Nature  ; ''  and  the  Chinese  Eecorder  at  Foo- 
chow. 

The  death  of  Sir  James  Clark,  of  London,  aged  82,  war? 
announced  by  the  Secretary: 

The  committee  to  which  was  referred  the  Chart  of  Frei- 
berg processes,  by  Percifer  Frazer,  Jr.,  reported  in  favor  of 
its  publication  in  the  Transactions,  which  was  so  ordered. 

Prof.  Cope  communicated  for  the  Proceedings,  a  E^gister  of 
Meteorological  Observations  made  at  Bois  Ch6ne,  near  Port 
au  Prince,  Hayti,  by  Prof.  A.  Ackerman,  Phys.  Sciences 
National  Museum. 

Communications  respecting  the  Michaux  Legacy,  and 
respecting  Mr.  Peale's  Cabinet  of  Antiquities,  were  made  to 
the  meeting. 

Nominations  Nos.  651,  652,  654,  655  were  postponed. 

The  ballot  boxes  being  examined  by  the  presiding  officer, 
the  following  persons  were  declared  duly  elected  members  of 
the  Society: 

Dr.  C.  W.  Boekh,  of  Christiana,  Norway. 
Dr.  Wm.  Pepper,of  Philadelphia. 
Ed.  E.  E.  Beadle,  of  Philadelphia. 

And  the  Society  was  adjourned. 


JuuL-  7. 1^1'  ]  -a-to  [Cope. 


A  PAETIAL    ST^^OPBIS    OF    THE  FISHES   OF  THE  FRESH 

WATERS  OF  yORTH  CAROLIIsA. 

Bt  Euw.  D.  Cope.  A.M. 

HeaM  Itefore  ilte  Amer.  Tluloanphical  Society^  June  7,  1670. 

The  material  an  wliicfli  the  present  investigation  ir  based  was,  for  the 
most  part  proonred  by  the  writer  during  the  autumn  of  1B69.  A  jonmeT 
from  the  Oomberland  Moontains  of  Tennessee  to  the  ocean,  offered 
opportunity  for  mining  coUectianB  in  the  "waterK  of  five  hydrographic 
basins,  viz.  :  tiiose  of  the  Cnmberland,  Tennessee,  Catawba,  Yadkin  and 
^ense.  The  streams  of  the  Tennessee  examined  were  the  Clinch  and 
French  Broad  ;  the  former  in  a  tributary  called  Coal  C^eek,  in  Anderson 
Co.,  Tenn. ;  the  latter  at  various  jioints,  both  in  tlie  monntainons  part  of 
its  course,  and  in  the  elevated  and  flat  valley  of  Henderson  Co.,  where  it 
ts^es  its  rise.  A  small  seine  with  fine  meshes,  kindly  lent  me  by  tlie  ad- 
ministration  of  the  Smithsonian  Institution,  was  used  in  the  smaller 
streams ;  and  fishermen's  apparatuses,  especially  weir  traps,  furnished 
most  of  tlie  species  inhabiting  the  river  channels.  Passing  many  of  tlie 
latter  at  the  time  of  yeai*  when  the  migratory  fishes  were  descending,  tlie 
writer  was  able  to  examine  and  procure  them  in  great  numbers.  The 
opportunity  of  seeing  fishes  in  life,  it  is  believed,  is  no  small  aid  to  their 
proper  specific  determination. 

ACAXTHOPTEEYGn. 

PERCA,  Linn. 

1.   PiaiCA  FliATIIfiCENfi,  CuV, 


I^ense  River. 


Roccrs,  Gin. 

2.  Roccjufi  liiKEATUs,  Bloch. 


I^euse  River. 


BTIZOSTEDITM,  Raf. 

8.   BtIZO«5TEDIU1I  ABOailCAKUM,  C.  V. 

This  is  the  largest  Percoid  of  the  Western  waters,  occasionally  attain- 
ing  a  weight  of  85  lbs. :  no  specimen  of  more  than  10  lb.  came  under  my 
observation.  It  loves  the  most  boisterous  and  rapid  streams,  ascending 
them  to  near  their  sources,  having  much  the  mannei'«,  and  haunting  the 
same  waters  as  the  trout,  but  of  much  more  voracious  habits.  Its  swift- 
ness enables  it  to  take  the  black  perch  (Micopterus  fasciatus)  with  ease, 
though  that  fish  is,  after  it,  much  the  most  powerful  swinnner  of  the 
rivers  it  inhabits.  I  took  two  from  the  stomach  of  a  Lncioperca  of  eight 
pounds,  one  of  which  weighed  2^  lbs.  Suckers  are  used  as  bait  in  taking 
them  by  hook  ;  but  the  mode  in  which  large  specimens  are  most  readily 
taken  is  by  shooting.  "VTben  the  Lucioperca  has  gorged  himself,  he  seeks 
some  shallow  bayou,  and  hes  in  a  sluggish  state,  digesting  his  meal.    Then 
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the  j^un-flsliennan,  concealed  in  a  tree  close  by,  makes  sure  of  him.  It  is 
the  most  valued  tbod-flsh  of  the  French  Broad,  the  flesh  being  very  tender 
as  well  as  rich. 

"Without  the  opercular  armature  of  the  Percae,  its  chief  defence  is  in 
its  numerous  and  powerful  canine  teeth,  with  which  it  makes  serious 
wounds  on  the  hands  of  the  unwary  fisherman.  The  common  name  on  the 
Fi'ench  Broad  is  **Jack." 

4.  Stizostedium  balmoneum,  liaf. 

This  fine  species  was  described  to  me  as  an  inhabitant  of  the  French 
Bix>ad,  though  I  did  not  see  it.  As  elsewhere,  it  is  called  Salmon.  A 
species  of  this  genus  occurs  also  in  the  Neuse. 

ETIIEOSTOMA,  Raf. 

5.  Etheostoma  keyisekbe,  Cope. 

Pi-oc.  Amer.  Philos.  Soc,  18T0,  p.  261. 
Turbulent  watei*s  of  the  Neuse  River. 

0.  Etheostoma  maculatum,  Giraixi. 

Putnam  Bull.  Mus.  Comp.  Zool.,  Cambridge,  No.  I.  Cope.  Proc.  Am. 
Phil.  Soc,  1870,  262,  Jludropterua  tnaculatuSf  Girard.  Proc.  A.  N.  S , 
Phil.,  1850,  100. 

Abundant  in  the  rapid  waters  of  Buck  Creek, which  empties  into  the  Ca- 
tawba, in  Marion  Co.,  N.  Ca. 

HYPOnOMUS,  Cope. 

CotiogaHter,  Cope,  Journ.  Acad.  Nat.  Sci.,  Pliila.  1809,  210,  not  of 
Putnam. 

The  name  Cottogastery  my  friend  Prof.  Putnam  informs  mo,  was  ap- 
plied to  species  of  the  type  of  Boleoaoma,  It  is,  therefoit?,  inapplicable 
to  the  C,  aurantiacu»t  to  which  I  apply  the  above  generic  name.  The 
chamcters  of  the  genus  have  been  pointed  out  as  above  cited.  They  are 
those  of  Etheostoma,  excepting  the  median  ventral  series  of  shields,  which 
nva  here  wanting. 

7.  IIypoiiomus  aurantiacus.  Cope. 

Jour.  Acad.  Nat.  Sci.,  Phila.,  1808,  211. 

One  spocimen  from  the  Fi*ench  Bix>ad  River,  in  Madison  Co.,  North 
Carolina,  measuring  4  inches  8  lines  in  length,  more  than  twice  the  size 
of  the  types,  and  larger  than  any  species  of  the  Etheostomine  group,  ex- 
cepting Percina  caprodes.  Color  in  life  bright  yellow,  with  a  black  lateral 
baud,  and  a  few  brown  spots  on  each  side  of  the  dorsal  fi\\, 

POECILICTHYS,  Agass. 
8.  PoKciMciiTnYsViTREUs,  Cope. 
Proceed.  Am.  Phil.  Soc.  1870,  258. 
This  s])ecie8  is  quite  translucent  in  life.    The  only  specimen  taken  was 


adult,  and  exhibited  ovarieR  well  flUed  with  well  develoi)ed  ova.  Sevra 
green  donuil  rimiUs  and  eight  or  nine  linear  npots  on  the  Bidets  of  tlie  saiue 
color. 

Walnut  Creek,  a  tributary  of  the  Neuse  River. 

9.    POKCILICTHYB    PhABELLATra,  Raf. 

(*oi)e,   Jour.  A.   N.  Sci.»  Phil.,  1808,  213.     Catonotu$f  Agass.,    Putn. 
Bull.  M.  C.  Zo<»l.,  I. 

Var.  Cone,  Pn»c.  Am.  Phil.  Soc.,  1870,  2C3. 
From  the  Catawlw  River. 

10.    POKCILICIITIIYS  VULKKRATrs,  Copo. 

Proceed.  Am.  Phil.  Soe.,  1870,  2tt6. 

A  iHMiutiful  »|)erie8  from  the  Warm  Springs  Creek,  Madison  Co.,  ^.  Ca,, 
a  tributary  of  the  French  Broad  River. 

11.  PoEciucnTiiYB  RVPiUNKATVe,  Cope. 

Lw.  cit.,  207. 

Abundant  in  the  same  localities  as  the  last,  and  one  of  the  most  oruate 
species  of  the  giMius. 

12.    POECIUCIITIIVS  RONALI8,  Cope. 

Jour.  Acad.  Nat.  Sci.,  Phil.,  1808,  212,  Tab.  xxiv.,  f.  1. 
French  Broad  River. 

BOLEOSOMA,  DeKay. 
Cope,  Proc.  A.  P.  Soc.,  1870,  208. 

18.    BoLKOSOMA    KFPUL0EN8,  011111x1. 

Cope,  1.  c.    Arlina  effulgentiy   Gimrd.    Proc.   Acad.   Nat.  Sci.,  Phil., 
1859,  04. 
Deep  River,  Quilford  Co.,  North  Carolina,  from  Stunuel  C.  Collins. 

14.    BoLKOSOMA  MACULATtCEPB,  Cope. 

Proc.  A.  P.  Soc.,  1870,  209. 

Upjier  waters  of  the  Catawba  River. 

HYOSTOMA,  Agass. 
CoiM?,     Jour.  A.  N.  8ci.,  Phil.,  1808,  214. 

15.    HVOSTOMA  CYMATOORAMMUM,  Abbott. 

French  Bix^ad  River. 

MICROPTERUS,  Lac. 
Grysta,  Cuv.  Val. 

10.  MicnoPTEncs  pAsciATrs,  DeKay. 

Apparently  not  found  east  of  the  great  Water  Shed :  I  only  obtained 
it  in  tlie  state  in  the  French  BixkuI.  Also  ftx>m  the  Clinch  and  the  Cum. 
bcrland. 


Coj>o.]  '^^^  [June  7, 

17.  MiCROPTKRUS  KIGRICAN8,    Cuv. 

The  green  bass  is  abundant  in  all  the  rivers  of  the  State.  1  have  it  from 
the  Neuse,  Yadkin,  Catawba,  upper  and  lower  French  Broad,  and  from 
the  Clinch  in  Tennessee.  Specimens  from  the  Neuse  and  from  near  Nor- 
folk, Virginia,  six  in  number,  differ  from  those  of  the  other  rivers,  in 
liaving  a  deeper  body,  and  generally  longer  and  more  prominent  man- 
dible. The  depth  enters  the  length  2.75  times  ;  in  the  more  western  forms 
always  8.25  times  ;  in  the  former  it  is  greater  than  the  length  of  the  head, 
in  the  latter  it  is  considerably  less.  Other  differences  are  not  discoverable 
and  I  regard  it  as  a  marked  variety  only. 

POMOXYS,  Raf.,  Agass. 

18.  POMOXYS  HKXACANTHU8,  C.  V. 

Neuse  River. 

Numerous  specimens  of  this  species  and  the  PomoxyB  storeriua  frem 
Leavenworth,  on  the  Missouri  River,  fix)m  Saml.  H.  Edge. 

CENTRARCHUS,   C.  V. 

19.  Centrarchus  irideus,  Cuv.,  Val. 

Vol.  III.,  p.  89,  Holbrook  Ichth.  S.  Ca.,  18,  Tab.  III.,  fig.  1. 

From  the  Neuse  River.  A  specimen  presenting  an  additional  dorsal 
and  anal  i*ay,  as  compared  with  the  description  of  Cuvier  and  Valenci- 
ennes ;  but  Holbrook  adds  one  to  the  anal  spines,  thus  agreeing  with 
anal  fonnula  D.  xii.,  14,  A.  viii.,  15.  Of  a  brilliant  pea  green  in  life, 
without  ocellus  on  second  doreal,  as  described  by  the  above  authors.  Soft 
dorsal  and  anal,  with  narrow,  blackish  bars.  Not  probably  specifically 
distinct  from  specimens  in  Miis.  A.  N.  Sci.,fix)m  South  Carolina. 

AMBLOPLITES,  Raf.,  Agass. 

20.    AMBTiOPIJTES  RUPEBTRIS,  Raf. 

CentrarcMi9  (Fneus^  Cuv.  Val. 

Abundant  in  the  French  Broad  and  head  of  Cumberland ;  none  found 
east  of  the  Alleghenies. 

CII^ENOBRYTTUS,  Gill. 

This  genus,  for  which  I  have  reserved  the  above  name,  is  equally  allied 
to  Lepomis  and  Ambloplites,  Ifiigiees  with  the  first  in  its  entire  and 
rather  produced  operculum,  and  three  anal  spines,  but  differs  materially 
in  possessing  the  additional  maxillary  bone  of  the  latter,  Centrarchus,  Po- 
moxyi,  etc.  Gill  defined  it  in  consequence  of  its  palatine  and  lingual  den- 
tition, characters  which  exhibit  various  grades  of  imperfection  to  entire 
extinction  in  the  typical  Lepomes.  Hence,  in  my  view  of  fresh  water 
fishes  frem  the  Allegheny  region  of  southwest  Virginia,  I  united  Lepomis, 
Bryttus,  and  Ch»nobryttus.  I  now  discover  the  importance  of  the 
presence  or  absence  of  the  additional  maxillary  bone,  which,  with  the 


cmai^iiKitioii  of  the  oitcrtmhim  provtouiily  |K>inUHi  out>  enaKK?^  utr  - 
(lotiik*  tlio  pMioni  iii«>t\*  s;iti>f,u'tonly  tluiu  my  preiiecessor^  T"Iaus>  r.  . 
may  lie  urraiipHl  in  tour  ^roui»s. 

I.  (>iH»iTuUim  omaiviiiate ;  a  suiiormimerar}*  maxillary  bone  : — Mk-r.  .- 
teruA,  AmblopUtets  Fomoxyss  CVutran^hus,  Acantluux^lius,  Eitne^ftcsux:!.  ^ 
r.*'  llemiopHtes. 

II.  i>i)orouUim  emarginatiHl ;  no  su]ienmmerary  maxillary: — Mc^~ 
poiiistiiis. 

III.  Oiierculum  entire,  pnxluce<l ;  an  additional  Ixme  attaohett  to  tZ.e 
maxillary: — ChaMiobrvttnH, 

IV.  OiKUvulum  as  la.st  ;  no  suiH^rnumei-ary  maxillary  :  —  Lepotuis. 
Pumotis. 

21,    ClI.KNOBHYTTra  OIMJK    CoiH>. 

fypomi*  ;:f"ii^  Coyte,     Jour.  Acad.  Nat.  S<m.,  1S(>S,  205, 
'This  si»«H'ies  is  exiXHtliujjJy  common  in  all  the  stiv;uns  of  Xorth  Can^ 
Una  ciist  of  the  Allegheny  Mountains.     It  <Kh>s  not  occur  in  the  Preisvh 
Uixxid.     All  the  8]HHnmens  have  clouded  markinj^s  on  the  sides,  which  i:i 
the  younjj.  are  butad,  distinct  olive-bn>wn  cn>ss-lK%nds»  which  embrtiiv 
|Mde  s|H»ts,  jjivinjf  a  chain-like  imttern.     Kins  blackisli.  criKss-barixHl  :  four 
brown  Imiuls  nidiating  Iwckwaixls  fix>m  orbit.     Iris  bri«;ht  i\hI.      The  sjh^ 
cies*  is  n»n»ly  st»en  mow  than  live  inches  lonjf.  and  piYfei-s  mt her  stilt  \v;itei>. 
It  bites  the  luK»k  very  ivadily,  and  is  calliHl  the  itnl-eyed  bream  iiu  the 
i'atawlm. 

The  (\  mi'n«''';»ir*.  Coins  jM^sst^sses  the  additional  maxillary,  and  I  have 
no  doubt  the  (\  w#« '<f/M»;j,^  vi'iH'*'  tyjKM,  and  the  (\  charjfMin^  Oo^kn  though 
I  have  not  l>een  able  to  verity  it  on  tiu*  latter. 

ENNEACANTllUS,  Gill. 

Jour.  A.  N.  Sci.  Phil  18(8,  218. 

22.  ENNEACANTiirs  oi'TTATrs,  ^lorris. 

PixHved.  Acid.  Nat.  Sci.,  Phila..  18r»8,  p.  3. 

Abundant  in  the  Neuse  Uiver  in  still  water,  as  in  Virginia  ami  Xew 
Jerst»v. 

LEPOMIS,  Haf. 

23.  Lkpomis  KriiRiCAVDA,  Holbr. 

This  marked  species,  the  southern  wpivsentative  of  the  L,  app^Hdlr 
is  very  common  in  the  hydmjji-aphic  basins  of  the  Catawbiv,  Yadkin  ainl 
Neuse.  In  life  the  stHHmd  doi-sjil  and  caudal  tins  aiv  wmI,  and  thereisalmy 
sjH^t  at  the  l>ase  of  each  scale  forminjj  interrupteil  strijH^s.  Flap  of  o|H*r- 
culum  black,  the  continuation  of  a  tlark  shade  fix»m  the  pivi>i>en'«hmi, 
which  is  lK>nlcred  above  and  Iwlow  by  a  bluebiuul ;  two  blue  lines  on 
oi>eiTulum  Ih>1ow  the  latter. 

24.  Lkpomis  mkoalotis,  Raf. 

X.  hit'iitor  Cuv.  Val.  * 

From  the  upper  watera  of  tho  Fi'ench  bixxid. 


1870.]  '*'^3  [Copp. 

There  are  several  species  allied  to  the  present,  which  may  be  distin- 
guislied,  as  follows : 

Scales  4—35—11. 

Dorsal  spines  short,  longest  equal  muzzle  and  orbit  to  pupil ;  mucous 
cavities  small ;  eye  four  times  j  in  head  with  long  flap,  which  is  black, 
red  bordered  below  and  behind  ;  anal  spine  reaching  base  last  anal  ray. 

L.    PELTA8TB8. 

Scales  5-7—86-47—2-14. 

Spines  of  doraal  shorter,  equalling  muzzle  and  half  orbit ;  thiixl  spine 
of  anal  not  reaching  base  of  last  anal  ray  ;  ear  flap  long,  blue  edged  be- 
low ;  pectoral  scales  large;  a  spot  on  second  dorsal.  L.  hegalotis. 

Spines  etc.,  as  above ;  pectoral  scales  small,  no  spot  on  second  dorsal. 

L.  c.  41 — 4.  L.  NiTiDUS. 

Spines  longer  than  the  above,  dorsal  equal  muzzle  and  orbit  .5  or  head ; 
anal  reaching  base  last  ray ;  opercular  flap  very  small  not  lighter  mar 
gined  ;  spot  on  second  dorsal. 

L.    C.    86—9.  L.   NOTATUB. 

Spines  longest,  more  than  muzzle  and  orbit ;  anal  extending  beyond 
last  anal  ray ;  ear  flap  very  short,  not  light  margined ;  spot  on  second 
dorsal.  L.  spkciosus* 

Eye  .83  of  head ;  scales  7—47 ;  spines  long,  equal  muzzle  and  orbit ; 
anal  ray  extending  beyond  base  last  anal ;  opercular  flap  very  small ;  spot 
on  second  dorsal.  L.  puiipurescens. 

Lepomis  nitidus,  Kiiiilaud. 

X.  megalotis,  var.  B.  Cope  Journ.  A.  N.  Sci.,  Phila.,  1865,  p.  220. 
Common  in  Coal  Creek  a  tributary  of  the  Clinch  River  ;  not  seen  in 
North  Carolina. 

25.  Lepomis  notatds,  Agass. 

Amer.  Journ.  Sci.  Arts,  XVII,  302. 

This  species  is  allied  to  the  L,  ardenaeuR,  Cope  (1.  c,  p.  222),  but  its 
scales  are  larger,  there  being  but  30 — 9  on  the  lateral  line,  and  18  below 
it,  while  there  are  45,  with  17  below,  in  the  latter.  The  eye  is  also  larger, 
entering  the  head  only  three  times,  while  it  is  measured  four  times  by  the 
same  in  on  L.  ardeaiacus  of  the  same  size.  * 

The  geneml  form  is  elongate  oval,  the  front  of  dorsal  region  steep,  the 
muzzle  conic  and  not  obtuse.  Eye  large  and  round,  its  diameter  measur- 
ing muzzle  and  half  itself,  and  .2  more  than  interorbital  width  :  H.  D.  X. 
11,  A.  III.  10,  Depth  2.?8  times  in  length  to  end  of  lateral  line.  Four 
rows  scales  on  cheek  ;  no  palatine  teeth.  Scales  above  lateitil  line,  flve 
large  series  and  one  small  one.  Length  3.  5  inches.  Color  uniform  green- 
.isli  brown,  below  yellowish.;  no  band.  No  red  on  the  very  small  opercular 
spot.    Fins  not  cross-barred 

Very  abundant  in  the  upper  French  Broad  River,  North  Carolina,  and 
the  tributaries  of  the  Clinch,  East  Tennessee. 

*Lbpox»   BPRCI0SU9,  OlrarJ.  L.  herot  Glrard.    X.  longitpini-,  Cop«,  Journ.  A.  N.  Sci.,  1868,  22f): 
from  Texas. 

A.  P.   ». — VOL.   XI.— 74r 


This  Ift  pwlml»ly  Apissiz  RiHH»ios  n«  nlH>vc,  but  the  oninf^  on  the  oj^--  . 
lar  tup  hrarivly  oxtoiitU  iK»j*tenor  to  the  black  si>ot,  »ml  is  e<ualy  ,  ^ 
Hi{;ht  of  ill  spirit H, 

20.  Lkvomih  prurruKM'KNs,  Vo\\e. 

Tin*  is  an  olcvatiHl  compivsstMi  tisl\  witli  very  siiiaU  or  rwdii»<"r: 
opccular  tlap,  like  tlio  L.  «- •/«!/(/«,  L.  <inf».<»W»M  ami  /-.  ««•;>*<• '•!*»      1:  - 
Mmilar  to  the  tii>t,  and  ditlVixMit  fn>m  the  L,  ani^itiitru^  in  it*  lan»e  «-> 
wiiich  enters  the  head  scarcely  thnn*  times,  and  the  interorbital  xckith  .~* 
times  but  agrtn^s  with  the  latter  in  its  small  numennis  «%i«al^s.     T' . - 
theit*  aw  six  nnvs  of  e«iual  scales  al>ove  the  lateral  line,  and  one  sin;!i).*  i^* , 
and  47  on  the  lateral  line  and  Kl  Inflow  it ;  tin  the  L,  «irfi«»*iW«*  theiv  a^; 
17  Inflow  it. ^     IVptli  2.*^.'!  to  2.:W  in  lenirth  ^exclus,  caudal  tiiK^     T  . 
spinous  rays  of  this  tish  ait*  nearly  as  lonjj  :us  in  the   A.  .*;Hvrr>*i#*.     T.  v 
caudal  tin  is  longer  than  usual,  equal Hnj^  at  lea.st,  the  head.     I.^i^^h  <v 
latter,  thixn*  times  in  len^^th  of  Innly  •  head.  Six  n>ws  scales  on  the  oluvk 
Leufjth  thrtH*  indies.     Mucous  cavities  small. 

(\»lor  in  life  a  i>;de  silvery  lil:u\  d:irke>t  in  four  or  five  Avrtical  slicitu^ 
acrj»NS  the  sides,  which  dJNiippcar  in  alcohol.  Kins  unicolor  exix>|%t  tlark 
shades  on  middle  of  anal,  and  sinnmd  doiNjil  and  etlge  of  caudaK  %vitli  ;i 
black  sjK^t  at  lower  |Hvsterior  ]>ortion  of  st»cond  d«n"ssil. 

Abundant  in  a  tributary  of  the  Yadkin  River  in  U*uine  County,  Xoith 
Caixilina.  * 

A  deep  stout  sjxHMcsof  sinallsixe,  distinjjuishcd  for  its  lai'jye  scales,  slion 
spines  and  brijjht  color;  mucous  caverns  small.  Kye  lai^\  etpial  mux£K\ 
four  times  in  leiijrth  of  iiead  with  loni;o|HMvulartlaiK  just  eipial  inten»rbifal 
width.  Head  with  tlap  2.5  times  in  leiijjth;  depth  2.1  times  in  ssmie,  i^an- 
dal  tin  and  ikmIuucIc  considerably  luoiv  than  oiu^-thini  the  leuj^th.  I^onj^i^sf 
doi^sal  spine  eipial  fn>m  end  muzxle  to  middle  of  pupil;  lon^^st  anai 
reachiu};  l^ase  la.st  anal  ray. 

Five  rows  .scales  on  cheek,  thi*ee  larjje  and  two  small  ix>ws  alnnT  luitei^l 
line  ;  tho.st»  of  middle  of  siiies  laiyer  than  those  on  lower  i>art.  The  pro- 
tile  is  rejjularly  dcscendinjj  to  end  of  mux/lo ;  fmnt  but  little  eoncauv 
Hadii  I).  X.  11.  A.  III.  10.     l.enjrth  thnn*  inches. 

ColfU'  above  jrolden  bn>wn,  siiles  and  In^lly  jjtUden,  top  of  head  bhekisli, 
harj»e  black  o|HMVular  spot,  retl  m:ii"jjined  Inflow  and  U^hiud.  I  doi>Ml  tin 
blackish,  II  D.  blackish  at  liaseoranpMilmve,  anal  similar,  caudal  black islu 
ventrals  more  or  less  black.  Tlie  jH^ctoral  tins  do  not  quite  rwicU  the 
base  of  the  anal  tin. 

This  species  is  fn>m  the  Huron  River.  Michiffau,  whence  it  was  proounnt 
thnni!»h  the  kindness  of  my  friend  PiH>f.  Alexander  Winchell,  Awn  ArlH»r. 
Alichii^an.  Its  ix'Iationships  aiv  to  the  //.  f>«v/f»r^/.t,  Coihn  but  in  that 
species  the  eye  is  smaller,  and  the  tail  and  pinl uncle  aiv  .ti;j  of  the  length. 
In  L,  fiH.iyciVi/ui.'t  the  mucous  caverns  aiv  much  larger. 


POMOTIS,  Cuvier. 
27.  PoMOTia  MACULATrs,  Mitcliill. 
iforone  Mitcliill,  P.  vulgarii,  Holbr. 

From  all  the  livers  of  North  Cnivlina  east  of  the  Allegheny  Range. 
Identical  with  specimens  from  Penneylvanin  and  Miuliigan. 

UBANIDEA,  Dekay. 

28.    U  RAN  IDEA   CAROLINA,    Gill. 

Proc,  Boat.  Soc.  Nat.  His.,  1801.  41. 

Abundiint  in  the  French  Broad  River  in  Madison  County,  North  Caro- 
lina. 

APHREDODIRUS,  Lcsueur. 
39.  AntKEDODiRUR  BATANVS,  Gilliam. 
Journ.  A,  N.  Sci.,  Phila.,  IV,  81,  pi.  Ill;  Dekay,  N.  Y.  Fauna,  Fishes 
p.  35,  pi.  xxi,,  fis.  63. 

Abundant  in  sluggish  waters  tributary  to  the  Neuse  River  in  Wake 
County,  North  Carolina. 

LABIDESTHES,  Cope. 
Fam.  At/urinida.     Premaxillary  bones  prolonged  anteriorly  into  a  roof- 
shaped  beak  of  elongate  form,  moderately  projectile;  reaching  posteriorly 
to  the  line  of  the  orbit :  its  teeth  in  several  series.     Mandible  as  long  as 
the  muzzle.    No  palatine  teetl). 

This  genus  differs  from  Chirostoma  {Alherinoptit,  Blkr.)  in  the 
duck-like  muzzle,  vrhich  is  nlmost  exactly  like  that  of  the  Beloneiox  belt- 
lanua,  tliougU  shorter.  Like  it,  tlie  pi'cmaxiUaries  are  not  coiiasilled, 
and  are  separated  on  the  superior  surface  by  a  groove  butween  tlie 
median  poi-tious.  The  general  characters  remind  one  so  of  Belonesox,  as 
to  strengthen  the  belief  iu  the  close  relationship  existing  between  Atlieri- 
ridie  and  Cyprinodoutidte,  though  the  form  is  Acauthopteryt'iau,  and  tlie 
latter  Malacoptorygian. 

LabMmthet  tieeuhii.  Cope. 
Chiroftoma  licculum.  Cope,    Proc,  Acad.  Nat  Sci.,  Pliila.,  1805,  p.  81. 
Form  slender,  tlie  depth  contained  iu  the  length  (without  caudal  fin) 
seven  times;  the  length  of  tlie 
'^'    '  head  4.iJ3  times  in  tlie  same. 

The  eye  is  large  and  round, 
contained  S.O  times  in  the  head, 
1.5  times  in  tlie  leugtli  of  the 
muzzle  and  once  in  the  inter- 
orbital  Kpace.  The  top  of  tlie 
head  and  muzzle  are  plane,  tlie 
latter  convex  transversely,  and 
not  exceeded  by  the  extremity 
of  the  mandible.  Fixint  with 
lucous  pore  abov;-  each  orbit.    The  teeth 


pre  clmj^nte,  slender  ami  simple    Tho  prpmaxiUaneis  arc  a  little  prH>>(v^  «. 
extremity  of  maxiUary  acuminate.  The  first  dorsAl  n>mmenoes  at  «  pi^    • 
micKway  Wtn^eon  the  Im^Msof  the  tail  ami  the  anterior  margin  of  tX^o  o(rt  . 
or  opin%>ite  the  3-4th  anal  radii.     The  seixnni  dorsd  coninaeiic*^  al*ovc  k 
point  a  little  in  frtmt  of  the  middle  of  the  ana).     Radii  D.  IV.  lO:  A.  1 
K-S:  V,  I.  .%;  P.  18.    The  sciUes  are  small,  in  U  longitudiiuO.  and  T' 
transverse  series. 

In  life  this  tish  is  transhieent,  with  fi  sih-er  l>and  on  each  ^<te«  v-h)v-^\ 
covers  one  scile  and  two  halves,  and  is  )ead-eil|2red  alwve.  The  dt^r^^l  rt  ~ 
frion  and  top  of  head  are  dustei)  minutely  with  black.  0|ierculam  Arf.. 
cheek  silverv. 

Ix^njrth 0.074 

Ofhead 0.015 

Of  pectoral  tin 0.01 1 

Base  of  anal, 0,018 

Width  head  bt^hiud 0.006 

Tills  little  fisli  I  ttK>k  in  jjreat  alnindanee  in  Coal  Creek,  a  trilnit^ry  of 
the  Clinch,  in  E;ist  Tennessee,      It  wai»  very  abundant^  aini  e;i?^ily  c^iu^hi 
in  ratlier  &Uij;i;ish  water.  The  stix^am  nameil  i^vssinjv  thnnigli  a  liiuc^l^^v 
rej^on,  is  liable  to  imrtial  desict^ition  in  the  Autumn,  and  in  $e\enftl  |hWn 
thus  formed.  I  obtained  this  siHvicji. 

In  the  orij^inal  desi'ription  I  g:ive  D.  V.,  which  sliould  probably  be  a« 
here  stateil,  D.  IV. 

MALACOPTERYGII. 

Fl'NDULUS,  I-ao. 

»0.  FiNDi'i.rs  CATKX ATI's,  Storor. 

CojK>,  Journ.  A.  N.  Soi.,  Phil.,  1868,  Tab.  xxiv.,  tig.  2. 
CUinch  River,  abundant. 

HAPLOCHlLrs,  McClelland. 

I  refer  the  followiuf;  s|H^ciea  to  this  genus,  without  gtniig  ^nto  it*  syn- 
onymy, following  the  arrangement  given  by  Uiinther  in  the  CatsiliHfwe  t»f 
the  British  Museum.  In  iHmsideration  of  the  i»eculiar  view*s  of  this  au* 
thor  r^sjH^cting  si>ecitie  and  generic  characters  1  innisider  this  a  tempo- 
rary arrangements  to  l>e  rectilieil  by  a  moro  thorough  anal^-s^is  of  Uio 
subject  at  some  f\iture  time.^ 

^Frnmiutm*  ni**wimf,  Co\\f,  Sp.  uov. 

Stout ;  h^»%{  four  tlnu*s  In  leiij^th  to  l)*»l9  cauiUiI  ;  orbit  four  m«<'*  tn  X^nfXh  of  bemi,  ami  twW 
In  tntt^rorlMt*!  wKith.  IVpth  S.TA  tiniest  in  lontztl).  Au*l  tin  coinmc^nclnit  «t>oul  oi«po»it<>  t)(« 
lultiaw  of  tlu*uor»ai.  Chwk  M-'uly,  opt^rculum  «iiiootli.  ^^«t«s»  of  botly  In.  Sft  tr«n»vfr9f ,  «n<l  13 
loiMittmliual  mtU»»,  IlMthl  IK  12,  A.  10  or  II,  e^tendini;  n»on»  tli«n  lulf  w«.v  fh»m  b«»t« of  llr«t  i^ 
to  ln«>l»  cMUtUl.    Lrnirtli  of  iVntAlc.  four  Incheit,    Color  untloim  light  brown,  >^Uowl»l)  l«elow. 

Mo»i  of  tho  »)Kciuu'n«  of  thi8«p<Hio»  v»*ven>  wv  leuiAlon,  ami  In  llwm  the  ovUtuct$  «w  |K\v 
Ktncv^l  lu  A  tulH>  u»  uvuT  tho  «\tr\'niU.v  of  th*  ilr>.t  r*>-  of  \Uif  *niU  tin.  Si  v^ral  have  nuiiy  ^yU 
UevvloiKHl  c«j>  In  the  former.    ifuiaU,  faintly  vi\><«4tanavxl  ypovimvns,  |.i'rt)a|«  lualca.  do  tiot  i^w* 


1870.  J  4o7  [Cope. 

31.    HAPL0CHILU8  MELAK0P8,    CopG. 

Sp.  nov. 

First  dorsal  ray  opposite  middle  of  anal.  Scales  in.  31  transverse,  and 
9  longitudinal  series.  Radii  D.  1.6,  A.  1.8,  V.  6.  Head  3.66  times  in 
length,  exclusive  of  caudal  fin;  eye  3  times  in  head,  1.6  times  in  inter- 
orbital  width.  Dorsal  and  anal  fins  each  short,  each  measuring  less  than 
half  the  distance  from  their  fii*st  ray  to  the  basis  of  the  caudal  fin.  Cau- 
dal narrowed,  rounded. 

Above,  yellowish  brown,  scales  darker  edged,  a  few  longitudinal  lines 
on  some  dorsals;  in  some  specimens,  ^a  median  brown  dorsal  line.  Dorsal 
and  caudal  fins  each  with  a  row  of  black  dots  across  the  middle,  and  one 
near  tiie  margin.  Belly  golden.  Length  1.5  inches,  the  largest  size.  A 
blue-black  spot  below  the  eye  in  most  specimens. 

Very  abundant  m  still  waters  of  the  Neuse  basin,  Wake  Co.,  N.  Ca. 

ESOX,  Linn. 

32.   Esox  AFFiNiB,  Holbrook. 

Ichth.  S.  Carolina,  108,  PI.  xxviii.,  fig.  1. 

This  species  is  near  to  but  distinct  from  the  E.  reticulatus  oi  the  North. 
In  life  it  is  of  a  bright  light  emerald  green,  with  dark  reticulations. 
Common  in  the  Neuse  River. 

33.  Esox  RAVENELii,  Holbrook. 

Ichthyology  South  Carolina,  p.  201,  PI.  xxvii.,  fig.  2. 

Length  fixjm  muzzle  to  pectoral  equalling  length  from  pectoral  to  ven- 
tral fin;  latter  space  embracing  37  transverse  series  of  scales.  From  end 
muzzle  to  orbit  less  than  from  orbit  to  opercular  border.  Br.  XIII.  D  II. 
12.  Brown  above  with  brown  cross-bars;  edge  of  dorsal  and  caudal 
fins  red. 

This  species  is  near  E,  ainericanus,  but  has  a  relatively. longer  head. 
Size  and  color  similar.     From  the  Catawba  River,  N.  Ca. 

8EM0TILUS,  Rafinesque. 
Putnam,  Cope. 

34.  Semotilus  cohporalis,  Mitchill. 

From  the  French  Broad,  Catawba,  Yadkin,  Deep,  and  Neuse  Rivers. 

CERATICIITHYS,  Baird. 

Four  species  of  ^this  genus  were  observed,  of  which  two  are  new  to 
Zoology.     They  both  belong  to 

Sect.  II.,  mouth  more  or  less  inferior,  small;  teeth  4-4  or  4.  1. — 1.  4; 
size  small. 

Depth  less  than  length  head;  last  dorsal  ray  more  than  half  first;  muz- 
zle narrow,  beards  long;  small;  C.  labrosus. 

Bent  this  character.  There  are  no  psendo-branchlae.  From  Gaboon,  W.  Africa.  P.  B.  DuChalllu. 
It  may  bt*  stated  In  this  connection  that  the  genua  called  LyeocypHnw  by  Peters,  for  Haplochi- 
oid  tiiihes  with  psetidobranchlae,  was  previously  named  Epiplatys  by  QUI.  The  type  of  the  latter 
(£.  iiexfasoiatus,  (1862)  from  Gaboon.  Is  different  fh>m  the  E.  (£.)  aex/cueiatus  (1864),  the  type  of 
Peters.  The  latter  may,  therefore,  take  the  name  of  E.  infra/anc\aiu»  (1865),  which  Gunther  gave 
the  same  spcck-s,  subsequent  to  L'uters. 


Depth  (Hiiiiil  UMiffth  head;  Innt  (Uusiil  niy  less  thati  half  fir&«t:   ninrr.^ 
briKul,  UmhIs  stuall;  C,  nvrsajiOTV*- 

35.  Ckkatichthyh  i.ABKOHrs,  Cope. 
SjH'o.  nov. 

This  is  a  |HHniHar  rihmmos  of  wlendor  proportions.    The  top  of  tlw»  Ihv*.: 

is  jjtMitly  tU'curvwi  to  a  iiuixzio  which  Konreoly  overhang  the   thicks  pn*- 

jtM'tiU*  up|H»r  niaxilhiry  an*h.  Tlu*  numtli  is  outiro)y  horieoutiU,  aiut  the  «^\- 

treniity  of  the  tuaxillary  Immi<«  attains  tlio  lino  of  the  orbit.     The   latttr 

onttMN  the  K»ns;th  of  the  head  8,75  times  and  is  just  ext»eoiU»d  l»y  the  inter- 

orbital  witltli.     The  heaul  entei*s  lenj^th  to  origin  enudal  (^t>ni  4  to  -f.  > 

times.     Frttnt  airheil  in  tninMci^se  seetion.     Depth  5.5  tinie«&  in  length. 

Tlie  doi>al  line  is  nearly  plane,  and  tiie  elevation  of  the  lirst  tloi>K»l  nix^^ 

is  etuitained  twii^t*  in  the  lenj^th  from  its  base  to  the  anterior  rim   of  the 

pupil:  it  stands  over  ori;;in  of  ventral.     Scales  large  0 — 81  5     4>      KHiht 

D.  8;  A.  8. 

Total  lenjrth *.MKr> 

< )f  eandal  tin 5. 1 

i  )f  head 5, 8 

Tivth  4.  I 1.  4. 

This  tish  is  silvery  fi»m  the  middle  of  the  sides  downwards.  In  siti%nie 
H]H'eimens  theiv  aiv  nununxmsbhiekish  scales  above  tbe  lateral  lint\  which 
an*  arranged  so  as  to  form  indistinct  cross-bai-s  in  life;  in  other  s)HHnniens 
the  tnUor  is  quite  ti*anspan»nt,  imlicattn);  two  varieties.  The  latter  »ix» 
fivtiuently  a  little  mow  slender  than  the  former. 

The  Uninls  of  this  siHH'ies  aiv  n^latively  lonjjer  than  in  any  other  s|h** 
cies  of  t  lie  p;enus.  The  pixmiinent  lips  ivmind  one  of  Phenaeohius.  Tlw» 
siHH'ies  is  not  uncommon  on  tlie  bottom  in  clear  and  rapid  citH^ks  whieh 
th»w  into  the  upiR»r  watei*s  of  the  C'atawlw  River*  in  MaiHlowell  mid  Burke 
Counties,  X.  (*a. 

80.  CKUATunTHVs  iivrsiNoiTs,  Cope. 
S|HH\  nov. 

This  little  sihmmcs  has  a  stout  ixUmst  form.     The  head  and  muiile  are 
bnmtl  and  tlat;  the  muzzle  is  not  pixmiinent;  the  mouth  is  inferior  and 
horizcmtal;  the  maxillary  just  reaches  the  line  of  the  orbit.    The  form  is 
characterized  in  the  jft^nus  by  the  (gradual  elevation  of  the  doi'syU  line  to 
the  iMLse  of  the  tii*st  ray  of  the  dorsal  tin,  and  its  rather  abrupt  deswjit 
fixun  that  |Hunt.     The  base  of  this  tin  is  thus  oblique  and  the  distal  out- 
line Is  vertical;  the  posterior  ray  In^in^  less  tlian  half  a,s  long  as  tJie  aute- 
teiior.    This  pixxluws  a  characteristic  ap|H'araiici\     The  head  is  sliort 
and  entei-s  the  length  8.75  times,  equalling  the  depth,     Ihxly  comiuvssetl. 
Orbit  8.5  times  in  length  head,  and  once  in  inter-orbitnl  simixs    Li)K^  tw. 

pecially  inferior,  thin;  l)eards  small.     Scales,  ^-i" 88-41 8.    Twth 

4.  1 1.  4.     Doi'siil  tin  originating  a  little  in  advaiux?  of  above  voutnils; 

8.  A.  smaller  than  dorstil,  8. 

Length jni.G 

(  audal  tin «.:> 

Depth ,     7 

Width  hcail  hcl.iml  orbits Wi 


1S70.]  4o9  [Cope. 

Color  in  life  silvery,  with  a  double  series  of  black  specks  along  the  lat- 
eral line,  and  a  lateral  band  of  dusted  blackish;  a  dark  line  round 
muzzle  between  orbits.  Membrane  of  dorsal  fin  often  shaded  with 
blackish. 

Common  in  creeks  heading  the  Catawba  R.,  in  Macdowell  Co.,  N.  Ca., 
or  tributary  to  the  Yadkin  River  in  Roane  Co.,  in  the  same  State. 

37.  Ceratichtyhs  hyalinus.   Cope. 

Jour.  Acad.  Nat.  Sci.,  Phil.,  1868,  226. 

From  the  French  Broad  and  Clinch  Rivers  in  North  Carolina  and  Ten- 
nessee; not  found  east  of  the  AUeghenies. 

38.  Ceratichthys  biguttatub,  Kirtl. 

Trans.  Amer.  Philos.  Soc,  1866,  366. 

Found  in  the  rivers  of  East  Tennessee  and  North  Carolina,  from  the 
heads  of  the  Cumbei-land,  to,  and  including,  the  Neuse. 

ARGYREUS,  Heckel. 

39.  Argyreus  lunatus.  Cope. 

Proc.  Acad.  Nat.  Sci.,  1864,  278.  Jour.  Acad.  Nat.  Sci.,  1868,  238,  Tab. 
23,  fig.  3. 

Common  in  the  tributaries  of  the  French  Broad  and  Holston  Rivers,  in 
North  Carolina  and  Tennessee.  The  absence  of  any  species  of  this  genus 
in  the  rivers  of  North  Carolina  east  of  the  AUeghenies  is  a  peculiar  feature. 
They  no  doubt  occur  in  the  Roanoke,  as  I  have  taken  A,  atronasus  from 
that  river  in  Virginia. 

HYPSILEPIS,  Baird. 

40.   Hypsilepis  coccogenis.  Cope. 

Proceed.  Acad.  Nat.  Sci.,  1867,  160. 

Common  in  the  French  Broad  and  Clinch  Rivers.  Not  found  in  the 
Beech  Fork  of  the  head  of  the  Cumberland. 

41.    IIypsiepib  cornutus,  Mitch. 

Var.  frontalis,  Agass.,  Cope,  1.  c,  158. 

Abundant  in  Coal  Creek,  a  tributary  of  the  Clinch  River  in  Tennessee : 

Var.  cornutui.  Cope,  1.  c.     From  the  Neuse  River. 

42.  Hypsilepis  analgbtanus,  Girard. 

Cope,  1.  c,  p.  161. 

Found  in  abundance  in  the  Catawba  River,  but  nowliere  in  the  tribu- 
taries of  the  Tennessee  or  Cumberland.     Found  in  the 'Neuse  River. 

^ 

43.  Hypsilepis  galacturus,  Cope. 

Loc.  cit.,  160. 

Most  common  in  all  the  tributaries  of  the  French  Broad,  Clinch  and 
Cumberland.     It  does  not  occur  east  of  the  AUeghenies. 


Loo.  olt.,  p.  KUl. 

Almiiiiiiit  ill  tho  heaUwatei^  ;>f  the  south  fork  of  the  CumberlAfMi  Ittwr 
in  TeiiiiOHM'e.  In  my  examintition  of  tlie  Virginia  stivanis,  1  dki  tiot  titxi 
it  in  any  western  water,  but  only  in  the  Hoiinoke  and  Jaiues  River^s^ 

HYBi)rsiS»  Ajpiss. 
(\»|»e.     Tran»:io.  Amer.  I'hiltw.  Sihn,  IS(UV  Ji79. 

tt  R  o  r  p    A  . 
44.  Hyii'ipsij*  AMAurs,   Giran). 
I*nHHHHl  AoacL  Nat.  Soi.,  Phila.,  ISr^tt,  210.     lijfbo^m$  |)A4ifM N^t,  Coj^» 

S|HH'iniens  fit)ni  the  l^Uawha  Hiver  all  have  a  n*laiively  lonjyer  htvi«2 

than  typical  examples  fnmi  the  Potomac;  former  4  times  in  length    to 

basis  caudal  llu  ;  latter  4.5  times.     They  have  also  teeth  4.1 — 1.4»  in  |)l;«w 

t»f  4.*J— 2.4  ;  the  thix»e  interior  of  the  outer  nnv  obtuse,  w*ithout  liiH^k^  the 

hUiH'rior  one  only  with  masticatory  face.     Both  varieties  may  ivnlly   Ih*^ 

hn\yc  tt»  the  II.  huilsonius  !is  indicatiHl  in  Monograph  CyprinidH>  IVui»> 

gyhania. 

U  R  o  r  p    B . 

Journal  Acad.  Nat.  Sci.,  Phila..  1S«8,  2.S1. 

Abundant  in  the  heatl  waters  of  the  ('umlnMland  River,  and  Coal  Cn^k, 
A  branch  of  the  Clinch  River,  Tennessee.  Originally  found  in  the  Ruuioke 
and  James  Hivei-s,  Yii*>jinia, 

45.  llYuorsis  M'EcTRi'Ncri.rs,  Coin*. 

Lm\  (Mt.  Sai. 

Fixmi  the  tributaries  of  the  Fivnch  Broiul   in  the  hijrh  viUley  of  llemU 
erstm  (Nmuty.  North  Carolina. 

Ci  u  o  r  p    B  B. 
Teeth  •  4.  4  *  ;  mouth  horir.ontal,  lower  jaw  ivoeiveil  Innieath  upper. 

4C.  llvnonsis  NtvKrs,  Co|hv 
Si>ec.  nov. 
iVtiir,  Head  4.5  in  length  ;  depth  5  times  in  the  same  ;  eye  8.  8  in  head, 

equal  muxzle.     Scales  >  ir  anal  1.  8.     White,  a  black  s^mt  on  dorsal  tin 

behind. 

Df.it^ripthtn,  This  is  a  n\jjularly  fusifonn  fisli»  the  dorsal  wgioa  raor* 
aix'luHl  than  the  ventral.  Head  conic,  muzzle  obtu.se,  not  pn\jectinjf, 
mouth  nearly  terminal;  preiu-bital  lai^\  lonjjer  than  divp.  CHnnpital 
lYjrion  aix^hed,  its  breadth  at  suinnior  cxtivmity  of  openndnih  equal  Uvm 
end  muzzle  to  middle  pupil.  Muzzle  about  e«iual  orbit,  pivorbit^U  bow 
eloujfate  ;  end  of  maxillary  extending  to  opposite  anterior  rim  uf  orbit, 


3«70.]  '^^1  [Cope. 

'IMouth  slightly  obliqiio  downward,  mandible  included  ;  isthmus  medium. 
l^ins  Dr  I.  8,  A.  I.  8 ;  the  osseous  dorsal  ray  separated  from  the  first 
cartaliginous  by  a  narrow  membrane,  and  originating  above  the  ventrals. 
£*osterior  ray  8-5  length  of  the  anterior. 

Length  81.8  lines  ;  of  caudal  5.8  lines  ;  to  basis  dorsal  13.9  lines.  From 
l>asis  to  apex  pectorals  4.1  lines  ;  same  to  basis  ventrals  13  1. 

Color  in  life  very  pale,  sides  and  below  silvery ;  a  blackish  spot  at  basis 
caudal,  and  a  large  dark  spot  at  upper  posterior  part  of  dorsal  fin. 
Common  in  the  upper  waters  of  the  Catawba  River,  North  Carolina. 

Group    D  . 

Teeth  4.1 — 1.4  ;  lateral  line  little  decurved ;  scales  ^^  muzzle  short  ob- 
tuse  ;  interorbital  region  wider  ;  depth  5;  head  4  times  in  length.  A.  I.  8. 

H.    CHLOROCEPnALUS. 

7 

Teeth  4.2 — 2.4 ;  lateral  line  much  decurved  ;  scales  ^;  muzzle  acumi- 

2 

nate,  interorbital  space  narrower ;  depth  5.5,  head  4  times  in  length. 
A.  I.  8.  H.  cniLiTicus. 

47.  Hybopsis  chlorocephalus,  Cope. 

Spec.  nov. 

This  small  species  is  rather  stout  and  has  a  deep  caudal  peduncle.  The 
head  is  broad  with  large  orbit,  descending  muzzle,  and  descending  mouth, 
orbit  in  head  three  times,  diameter  exceeding  length  of  muzzle.  End  of 
maxillary  extending  beyond  line  of  orbit ;  premaxillary  margin  barely 
reaching  plane  of  lower  margin  of  pupil.  Interorbital  width  much  more 
than  length  of  muzzle.  Lateral  line  moderately  decurved.  Dorsal  fin 
above  ventrals,  elevated  :  R.  I.  8,  A.  I.  8. 

Length  (total)  27  lines  ;  to  origin  dorsal  11.9  lines  ;  to  basis  caudal  21.6 
lines.  Everywhere,  except  on  belly  and  below  orbits,  thickly  dusted 
with  blackivsh,  especially  gathered  into  a  lateral  band  which  terminates  iu 
a  basal  caudal  spot.  Fins  unspotted,  in  life  a  metallic  green  line  on  the 
vertebral  line,  and  one  from  the  upper  angle  of  each  operculum  to  caudal, 
visible  in  several  lights ;  below  the  latter,  dark  crimson ;  dorsal  and 
ciudal  fins,  operculum  and  cheek  with  end  of  nose,  all  crimson.  Part  of 
operculum,  properculum,  postfrontal  region  and  top  of  head  metallic 
green. 

This  surpassingly  beautiful  fish  is  abundant  in  the  clear  waters  which 
it  inhabits,  viz  :  the  tributaries  of  the  Catawba  River. 

This  species  may  be  compared  with  H.  rubricroceus  and  H.  plum- 
beolus  as  its  nearest  allies.  The  former  has  a  relatively  larger  head,  and 
more  slender  caudal  peduncle,  A.  1.  9.  The  latter  is  much  shorter  and 
deeper  fish  ;  its  depth  enters  the  length  4.0  times ;  the  eyes  the  head  only 
2.75  times. 

A.  P.  a. — VOL.  XI.— 3')e 


48.  Hyiio«si»  cm m Tiers,  Cojh*. 

8|HH\  now 

Tills  8|M'oios  is  nil  ally  of  tlio  la**! ;  it  lias  amoro  ohq>oi>itl  asiHH^U  s^v:- 
fttrtMi};ly  diMnirviHllator.il  lino  and  nioixMuniminato muxxUv     lU*A«n«: 
lH«hiuU  (HMMput,  tnmvox,  intiM^orhital  witltli  loss  than  length  of  inu«tK\  o 
:t  times  in  lioud,  oxrooilin^  lon;;th  of  mux/.lo;  maxillary  oxtomtiii|;  Ih\\.  * 
its  anuMior  rim.     Tooth  4. *i    'i.4.     PiU-sal  small,  orijjinat in j»  »Ih>\»  xk- 
r.ils,  U.  1.  S,  A.  1.  H.     Kino  of  ptvmaxillary  mai^n^  opinvi^ito   tnuK^o 
]m)ul. 

LiMi;;th  24.4  linos  ;  to  haMs  doiN^il  12.41.  to  Uv^is  oamlal  24*4  L  I^^r.^: 
|H'otor.)l  fitMu  baM»  5  ;  from  sjimo  baso  to  do.  vontnils  5.7  linos, 

Inlifo|mix«  silvor  whito  to  tlio  ch»i*N;il  lino;  tho  dorsal  soaIos  brv^t* 
otlpnl ;  a  vormillion  hand  tluxui^h  anal  tin  ami  ono  thixm^h  d^^rsal  :  :.\' 
li|vs  vormillitm  all  ixnmd  tlio  m«mth. 

This  sjHM'ios  is  jv»  Ivantifnl  as  tho  H.  ohlom^^ophalns  ;  if  not  ai*  HoIk  i:-* 
tints  aiv  mnoh  m>>ro  tntnspaivnt.  (\>mtnon  in  tho  trihutariosof  Uu>  V;u'.< 
khi  Uivor,  in  U  uno  County,  North  Ciri^hna. 

HKMITHKMIA.  Vo\h\ 

Oonns  novnm. 

TAiir.  Dontition  5 — t.  with  markod  masticatory  snrfaoo.  AUnumtarr 
c:inal  slu»rt,  with  tho  nsual  two  lloxnixvs.  Tho  latond  lino  ono-half  wan:- 
injf,  anil  jjftmorally  imiKnioot.  Fii*st  ^^lissinnis)  doi^U  xi\y  adhoivnt*  IV^ 
maxillary  pityoot  ilo. 

This  }j:\muis  is  IIyho))sis  with  tooth  5 — I,  and  tnidovolojHxl  laU^n%l  Hno. 
]H>rhaps  it  will  Ik*  nooossary  in  futniv  to  ivtor  II.  hotoixxlon  and  IL 
bifronatns  to  it. 

IhmitiYmiii  riftitt,t^  Co\\c, 

This  is  a  stont  RjHvios  with  vory  .short  hoad  anil  obtnso  muxxlo.  Tho 
l.ittor  is  ixmndiHl  horizontal! v  from  tho  tnbits.  Tho  month  is  sliort  and 
oblitpio  ;  tho  ontl  of  tho  maxillary  tloos  not  ivaoh  tho  orbit.  Diamotor  of 
orbit  oiiual  mn/./.lo,  U.5  in  hoatl ;  l.JlJl  timos  in  intoivrbital  width.  Lon^th 
hoatl  4.2  timos  to  baso  candal ;  dopth  4.5  in  same  isthmns  nUhor  widor. 
Tho  th-st  doi-sjU  my  orij;inatos  alittlo  bohind  alnwo  thovontnds;  soalos 

V'  Radii  D.  1.  8;  A.  E.  7.     Lonjjth  to  baj*is  onndal  24.4  lines.    Do  to 

kvsis  doi-sal  1*1.2  linos  ;  lonjjth  pectoral  4.2. 

The  sjHHMmon  is  aUH»holic,  and  I  tlo  not  know  tho  (H>Ioin  in  life.  Theix> 
is  a  oon.spionons  dark  shade  alon^  tho  median  latoml  lino,  and  a  luUobami 
nlM>vo  it ;  aln^vo  this  tho  whole  dm'sal  ivj;ion  is  of  a  dark  color. 

This  sjHH'ies  is  fix>m  tho  tribntarios  of  tho  Hoist  on  Hivor,  near  Knox* 
villo,  Tennessee,  and  was  pinnnnvd  by  my  fi'iond,  Pi\>f,  llarrisou  Allen, 
who  snbmittod  tho  .specimen  to  nu'  for  examination, 

PiioTO(u:xis,  roiH\ 

PiwoiMl.  Acad.  Nat.  Sci.,  1S(17,  KUl. 


1870.]  ^"^  [Cope. 

40.  Photogenis  leucops,  Cope. 
Var.  aaaa.     Depth  into  length  to  basis  caudal  fin' 6. 5  to  7  times  ;  head 

6-7 

in  same  4.5  times  ;  scales  il  abundant  in  the  French  Broad  River. 

2 

Var.  aaaaa.  Depth  into  length  5  times;  length  head  into  same  4  times; 
ficalos  ^  color  silvery,  a  double  vow  of  black  specks  on  lateral  line.     Very 

3 

abundant  in  the  head  waters  of  the  Catawba  River.  This  fish,  when  taken 
from  the  water,  always  sustains  a  rupture  of  some  of  the  branches  of  the 
ophthalmic  artery  by  which  blood  is  suifused  beneath  the  cornea.     The 

altered  condition  of  pressure  on  transfer  to  a  rare  medium,  is  no  doubt  the 

caiiso. 

Also  from  the  Neuse  River,  near  Raleigh. 

50.  Photogenis  telescopus,  Cope. 
Log.  Cit.  1G5. 

Very  abundant  in  the  French  Broad  River ;  a  variety  with  large  eye  in 
a  tributary  of  the  Clinch. 

51.  Photogenis  leuciodus.  Cope. 
Loc.  Cit.  105. 

Abundant  in  the  waters  of  the  tributaries  of  the  French  Broad  River. 

52.  Photogenis  pyruhomelas,  Cope. 

Spec,  nova. 

This  species  is  in  most  cliaracters  related  to  the  Hypsilepides,  and  it 
combines  remarkably  the  characters  of  the  II.  cornutus,  II.  analostanup, 
and  H.  diplsemia.  Thus  it  has  the  head  of  the  first,  the  form,  with 
milky  paired,  and  black  spotted  dorsal  of  the  second,  and  the  long  anal  of 
the  third.  As  the  teeth  are  without  masticatory  surface,  I  refer  it  for 
the  present  to  this  genus. 

The  extremity  of  the  muzzle  descends  obliquely  tr>  the  mouth,  which  is 
itself  oblique,  the  end  of  the  maxillary  descendiirg  to  a  line  from  the  an- 
terior margin  of  the  orbit.  The  mandibular  and  i^remaxillary  margins 
are  in  the  same  vertical  line  when  the  mouth  is  closed.  The  diameter  of 
the  eye  ball  enters  the  length  of  the  head  8.6  times,  and  1.25  times  in 
interorbital  width.  Length  of  head  four  times  in  length,  depth  about  the 
same.  The  body  is  therefore  rather  deep  and  compressed.  Teeth  sharp, 
hooked,  4.1 — 1.4.  Radii  D.  I.  8,  A.  I.  10.  V.  8.  The  extremities  of  the 
pectorals   barely  reach  the  ventrals,  and  the  ventrals  attain  the  anal. 

_6 

Scales •^s  most  of  them  with  narrow  exposed  surfaces,  as   in  typical 

Ilypsilepis.   Total  length  401.;  to  orbit,  2.81.;  to  origin  dorsal  fin  16.5  l.j 
to  origin  caudal  32.7 1. 

In  coloration  this  is  again  one  of  the  finest  of  our  CyprinidsB.  Specimens 
taken  in  autumn  were  steel  blue  above,  the  scales  darker  edged  ;  the  belly 
Bilver.    The  muzzle  and  upper  lip  to  the  end  of  the  maxillary,  are  vermil- 


Cone.  J  *"^  tJuMt^r. 

lion ;  alM),  tlie  iris  above  and  Mow  the  orbit.  The  dorsal  fin  has  »  lau[^ 
blaok8|H>ton  tli6  p<wtt»rior  half;  the  tin  ia  anteriorly  vermilUon.  The 
tail  hait  a  mther  broad  bbiok  postenor  marjcin,  and  a  wide  vf^m^illioQ 
CK\siH«nt  following  it  Into  the  ]K>ints  of  the  fin  ;  base  of  tho  fiu  palo«  Anal 
and  vent  ml  Ans  wiih  milky  pigment. 

Small  homy  tnlioix'les  api¥?ar  on  tlio  upper  surface  of  the  head  in  spring, 
as  in  the  8|)ecie8  of  llyitsilepin. 

In  this  C]k«e  I  have  assiji^uHl  tliis  8|)eoiea  to  its  genus  in  aroordanoe  'vrith 
its  technioal  chanioters,  but  it  is  proluible  tliat  it  will  be  necessary  to 
chan{^  the  arraiijTonient  at  some  future  time, — when  the  structure  of  the$e 
flslies  is  liettor  known. 

The  P.  pyrrhomelas  is  the  most  abundant  fish  in  the  tiibutariea  of  the 
upiwr  Catawba  Ri\'er,  North  Carolina. 

ALBURNELLUS,  Giraitl. 

Several  species  of  this  genus  were  obtained,  and  may  bo  companHl  with 
others  already  known,  as  follows : 
I.  Ventral  fins  extending  beyond  dorsal,  reaching  anal. 
Scales  .V— Sfl — 9  ;  dorsal  much  elevated.     A.  8.  A.  altipiksis^ 

IL  Ventrals  extending  to  opix^site  last  dorstU  ray  ;  not  to  anal. 

fl.  Scales  above  lateral  line  5 — 6. 
|9.  Scales  large,  lateral  line  33. 

Orbit  large.  A.  ]iEGALOi*s. 

,^5.  Scales  smaller,  1. 1.  88 — 40. 

Scales  5 ;  head  smaller,  Inxly  stouter.  A.  B,  eye  smaller.  A.  ahabius. 
SciUes  J  ;  head  lai^r,  body  slender.  A.  10,  eye  lai'ger. 

A.   JACVLUS. 

SoUes,  etc.,  as  last ;  ej^e  much  larger.  A.  arqs. 

art.  Scales  above  1. 1. 7. 

m 
I 

Scales  «ii  slemler.    A.  11.  A.  matutinvs. 

aaa.  Scales  above  1. 1.  9. 

Rather  stout.  A.  rMBRATius, 

III.  Ventiuls  only  extending  to  lino  of  middle  of  dorsal. 

Head  4.5  in  length ;  scales  ^i  A.  microptkkys:. 

3 

53.   AlDCRNELLVS  ALTIPIKKIS,    CO}K\ 

Si>ec.  nov. 

This  s|iecios  is  much  less  elongate  than  such  typical  forms  of  the  genus 
as  A.  jaculus,  etc.  Tho  hcjul  is  shorty  but  not  wide.  Orbit  very  hwjre, 
diameter  exceeding  muszlo,  oniorlng  length  of  hwul  9.75  times,  oue-tJiiwl 
giwUor  than  the  iuteix>rbital  width.  Head  4.8*J  times  in  length  to  basis  of 
caudiU,  depth  fiN'c  times  in  same.  Autorior  doi'siU  radii  unusually  pro- 
longed for  the  genus,  equal  just  halfdistamx^  fixmi  the  base  toeudof  nmi- 
lie.     D.  I.  8.  A.  I.  9.    Tho  iK'CtonUs  do  not  quite  reach  tlie  base  of  tlm 


1870.  4"^  [Cope. 

ventrals.  Total  length  26  lines ;  to  basis  of  dorsal  11  lines ;  to  basis 
caudal  21  lines. 

Color  white,  a  broad  lateral  silver  band  punctulated  with  strong  black 
dots.  A  black  band  across  operculum  to  orbit,  and  black  spot  on  pre~ 
orbital  bone.    Top  of  head  to  origin  premaxillaries  black  shaded. 

Two  marked  bony  ridges  connected  with  the  system  of  mucous  tubes, 
diverge  from  the  apices  of  the  premaxillary  bones  to  the  epiotic  region 
on  each  side  enclosing  an  urceolate  interspace. 

From  the  Yadkin  River,  Roane  County,  North  Carolina. 

54.  Albdrnellus  matutinus,  Cope. 

A  compact  slender  species  with  small  scales.  Orbit  large,  contained  3.5 
times  in  length  of  head,  and  scarcely  larger  than  length  of  muzzle,  equal 
also  interorbital  width.  Length  of  head  contained  4.25  times  in  total  less 
caudal  fin,  depth  six  times  in  same.  Length  of  first  dorsal  ray  just  .33 
distance  from  its  base  to  end  of  muzzle.  Pectorals  considerably  short  of 
ventrals,  ventrals  short  of  anal.  R.  A.  I.  11.  Twenty-five  rows  of  scales 
across  dorsal  lino  in  front  of  dorsal  fin. 

Length  32  lines  ;  to  basis  dorsal  14.4  lines ;  to  basis  caudal  26  lines. 

Above  olivaceous,  edges  of  scales  brown  shaded;  lateral  band  plumbeous  ; 
sides  and  below  silvery,  a  dark  spot  at  base  of  caudal  fin.  End  of  muzzle 
and  chin  bright  rufous. 

From  the  Neuse  River,  in  Wake  County,  North  Carolina.  The  first 
species  of  the  genus  found  in  Atlantic  waters. 

55.  Alburnellus  micropteryx.  Cope. 

Journal  Ac.  Nat.  Sci.,  Phila.,  1868,  233. 

Several  specimens  of  this  species  were  taken  in  Coal  Creek,  a  tributary 
of  the  Clinch  River,  Tennessee,  and  preserve  exactly  the  characters  by 
which  this  species  was  originally  distinguished  from  A.  jaculus  m. 

CLINOSTOMUS,  Giraixi. 

56.  Clinostomus  affinis,  Giraixl. 

Jour.  A.  Nat.  Sci.,  Phila.,  1868,  228. 

Very  abundant  in  the  waters  of  the  Catawba  and  Yadkin. 

STILBE,  Dekay. 

57.  Stilbe  AMERICANA,  Linn. 

Common  in  still  and  sluggish  water  of  the  Catawba,  Yadkin  and  Neuse 
Basins. 

HYBOGNATHUS,  Agass. 

The  species  of  this  genus  are  few,  and  have  a  wide  distribution.  Those 
known  to  the  writer  are  distinguished  as  follows  : 

I.  Suborbital  bones  broad,  short ;  speculum  on  postfrontal  region  large. 
Scales  J ;  eye  small,  one-sixth  of  head,  twice  in  muzzle  ;  A.  8. 

H.   PLACITUS. 


Sralos  r»*:W  {,  t\vo  4. '25  to  4,.\  Irss  thau  length  nuiEzlo  :  tioail  wide«  «»- 

WXXW^  loliuth  4.(»«i  tiiuos;   A.  S»  XL   NVCHAUSk 

II.  SulMtrUital  l»  >iu's  li»ii^»  slot) dor ;  sinvulum  on  iH>stir^>ut;U  i^gioo 
littlo  tnarkotK 

Soalo'4  0-  :W— 4  ;  !jo;uI  4.75  times  in  longth,  wido  ;  eye  lj%rj;v  3  tutt<'^ 
iu  Iioad,  lap^^r  tluin  liMi^^tli  nuu/.lo ;  A.  7. 

II.    t»8MKKIXV5Sk* 

SiNiIos  r>-0 1\{\ l\-4  )  head  iiarn>w  4.25  times  in  length  ;  vyo  largv^ 

diameter  exet cdiu^  uuukKn  U.:{  times  in  head  ;  A.  8. 

II.   AKOY1UTI& 

58.  IlYmHJNATnrs  AuoYuins,  Oii-anl. 

rn>o.  Aoad.  Nat.  ScL,  Plula..  ISMk  18,.\  U.  S.  Tac.  U.  R.  Surv.,  Vx>l. 
X.  Tah. 

Tliis  sjHHMes  was  do>orilHH!  hy  Dr.  (tirartl.  fivm  sjHvimens  ohts\iiHxl  bv 
t\\v  I'.  S.  Kxploratioiis  for  tlie  Paoitio  Ituhxxid  iviite,  fixnn  the  Milk  aikI 
Arkan>:is  i{i\oi>v  It  apjH'ai^  to  he  very  ahundaut  in  the  Oatawlv*  Riwr» 
North  (*ai>>Uua.  SjHvimens  lix»m  it  cannot  he  diMinjjnisljed  fn*m  tl)i«s<> 
fivni  the  Arkans;is  in  the  MuM«nm  of  the  Smithsonian  Institntion. 

rAMr0STi>MA»  Ajiass. 

50.   CaMPOSTOMA   ANOMAl.VM,    Raf. 
JkUtdu*  /»«i/,,  ('iri.;>«>.'«/i»vM,  Ajr**ss. 

Fix»m  the  (*nmlH*rland,  i'hnoh  and  Fivneh  Rixvid  Rivera,  vrest  of  tb^ 
AUi'ijhenies  and  the  Catawha  River  east  of  them. 

rATi)ST(>Mll).K. 

Prof,  tiill  jm»iH>siHl  to  distin>;uish  this  jjiimp  fivm  the  Cypnnida>  a*  si 
l\\mily   vi<^  l*nH\   Aiad.   Nat.  Sei.,   Pl»ihi.,   IStU,  \\  8\  l»asin}j  the  hotter 
on   the   iHvnliar  eharaotei-s  of  the  pharynjjrid  Inmes  and    teeth.     Thi« 
eoni"se  has  not   Wen   folU^winl  hy  snh>eqmMit  writei^  and  the  eharjietor 
n.ssipunl  diH»s  not  apinnir  Xo  uw  to  warrant  the  pi\)iHvsod.se|viii'ation.  I  lhu)« 
however,  that  while  tlie  pivmaxillary  lH»ne  completes  the  snj>orior  mx^h  of 
the  month  in  the  Cryprinidie,  in  the  Oativstomidju,  thivje  Inme*  form  hut  ^^ 
slight  iH»rtion  of  the  s;une,  the  maxillary  Inmes  enterhijj  into  it  extensi\*el>* 
on  each  side.     This  feature  is  evidently  of  iminnianee  sudleient  to  deiiai> 
the  fiunily.  and  I  theivfow  adopt  it  sis  left  hy  Pix)f.  Gill. 

•nTH»»«i\iTHr«»  iviMrHlM'S.  CoiV  *|HH\  MOV, 

The th.mu  U«r» of  lUt^.  >j»  vU«n ;m'  o\jms!.Oxl  In  the  .iln^ve  UWo.  It  U  wry  t»c«T  th**  H.  ATSJlltl* 
tJir.  hit  h.K  A  tu.it»Mi.»ll\  >h>ML*r  li»>.-\»l  rtjj.l  >m.'*Ht«r  !in:»l  iln.  Tho  ho,t,l  U  rt'lAtiWly  wUer.  Tlwp 
pn^.>ihu>nl  Ih»iu«  t!»  .ihout  H<  lonj:  fts  thvp.  The  nu*n«ilMe  wry  HttonuMte,  «ml  with  A$n$ht 
fcyinphys^ortl  tuhjT\-U'.  Kt»  I  «»i"  i«.»\llUry  not  K-von  t  Um»  oi"  jH»*torjor  n^rv*,  OrWI  l«r}t«^.  P.  I.  S»  A. 
17,  \U.  r\-i:tU'«  hrts  U  y  A.,  aoionlniiito  liir.uM.^  TotaUonuih  :tl,;»  hue«;  of  ht'HiKM,^  WUM4* 
aoj->i.»\  I:;  ^  l,:  to  Ki'^l^  cm  \M  \:  T  I.  IVvior.^N  ;>!ul  v,«ntr.Us  vi«r\  sliort :  it\-st  AriivuUitiM  aor^t  r*y 
«  hni's  lon,»i,  .\.  hr\»rt«l  >Uv«r  Irtti^-nl  !»<Mhl  ;  hruht  olive  t«tH>\o  It,  |«h«  iH'tow  It ;  tio  block  !!»>h>I  utt 
IwO"*  ^cx.i  l.U.    S}»  vnhun  ot|  |M»in-v>nt,il  r.*4u>«  sm,»!l  an*!  IUtU»  vi>u»U\ 

This  >ptvio>  N  jilmn.l.iM!  in  iho  U.ult.>n  K»\cr.  Now  Jim>o>,  In  early  Hprin.«  A»ivm)iiu{  the  rlvifp 
with  the  MiioU  .iKintiux*.  l»|xoo\  «iv»l  hv  my  iVloiul,  Pr.  Cha».  l\  Ahbatt.of  Treuton,  who  l» 
tu^otitcttint;  Iho  uhlh>oloj:\  ul  Now  .lei">*>. 
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PLA.COPHARY.NX,  Cope. 
Oemis  novum. 

Allied  to  PtychostoimiSj  Ag.    The  pharyngeal  teeth  much  reduced  in 

ii\iiTil)er,  only  seven  on  the  proximal  half  of  the  bone,  cylindric  in  form, 

witli  a  broad  truncate  triturating  surface.     These  play  against  a  broad 

crescentic  chitin-like  shield  on  the  posterior  roof  of  the  pharyngeal  cavity. 

Three  divisions  of  the  vesica  natatoria. 

AVith  a  great  superficial  resemblance  to  Pti/choKtomux,  the  masticatory 
apparatus  is  different  from  that  of  any  Catostomoid  form  known  to  me,  and 
combines  peculiarities  observed  in  forms  of  tme  Cyprinida).     The  chitin- 
like  shield  is  found  in  some  of  the  latter  ;  it  is  represented  in  Catostomux, 
PtychostomuB  and  Carpiodes,  by  a  narrow  and  very  tliin  pellicle  of  the 
same  material,  frequently  interrupted  on  the  middle  line. 
I  know  as  yet  but  one  species  of  the  genus. 

PlacopJiarynx  carinatus,  Cope. 

Species  nova. 

The    physigiiomy    and  proportions  of   this  sucker  are  those  of  the 
Pt.  erythrurufi  or  the  "red  hoi*se'*  of  the  Western  Rivers. 

The  lips  are  large  and  plicate,  the  anterior  pendent  like  that  of  the  P, 
collapsuSf   the  posterior  full  like  that  of  Pt, 
cerviiius.     Muzzle  vertically  truncate.     Length  ®*    * 

of  head  in  that  of  body  four  times  ;  depth  of 
body  in  same  3.06  times  ;  scales  0 — 41 — 5.  Radii 
D.  XIV,  V.  9.  A.  7.  Fi*ce  margin  of  dorsal 
straight,  not  elevated  anteriorly.  Occipital 
region  more  elevated  medially  than  in  Pt,  ery- 
tJirurus,  superior  ridges  well  marked,  with  a 
special  addition  characteristic  of  this  species, 
and  of  none  other  with  which  I  am  acquainted. 
This  is  a  median  longitudinal  frontal  ridge,  ex- 
tending from  the  fontanelle  to  between  the 
nasal  ridges.  Only  the  posterior  extremity  of 
this  ridge  appears  in  some  Ptychostomi.  Orbit 
longitudinally  oval,  4.5  times  in  length  of  head, 
twice  in  interorbital  width.  Type,  fourteen 
inches  in  length. 

Color  in  alcohol  like  that  of  other  species,  uniform  straw  or  whitish 
silvery. 

The  pharyngeal  bones  of  this  species  are  much  stouter  than  those  of 
other  species  of  its  own  and  greater  size,  e,g  .,  Pt.  aureolus  of  eighteen 
inches,  where  they  are  comparatively  slight.  The  exteroposterior  ala  is 
twice  as  wide  as  the  body  inside  the  teeth  is  deep,  and  but  for  its  short 
base  and  narrowed  tip  would  do  for  that  of  a  Semotilus.  But  while  there 
are  seven  broad  teeth  without  heel  or  cusp  on  the  basal  half,  thei*e  are  at 
least  forty  on  the  distal  half,  they  becoming  more  comjiressed  and  finally 
Uke  those  of  other  aUied  genera.     There  are  fourteen  with  truncate  ex- 
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tremities.  The  pharyngeal  plate  has  narrow  horns  directed  upwards  and 
forwards,  and  is  thickened  medially.  It  is  placed  immediately  in  advance 
of  the  opening  of  the  oesophagus.  I  have  hut  one  specimen  of  this  curious 
species,  which  I  obtained  at  Lafayette,  on  the  Wabash  River,  in  Indiana. 

CATOSTOMUS,  Lesueur. 

60.  Catostovus  teres,  Mitchill. 

Cyprinui  teres,  Mitch.  Catostomus  teres,  C,  eommunis  and  C,  hostoniensig, 
Les. 

Common  in  all  the  rivers  of  the  State  and  on  both  sides  of  the  Allegheny 
water-shed. 

61.  Catostomus  i^igricans,  Les. 

C.  planieeps.  Cut.  VaL 

Common  in  the  Clinch,  Cumberland  and  French  Broad  Rivers. 

An  especially  western  species,  and  abundiint,  where  it  occurs. 

62.  MOXOSTO:^Li,  Rafinesque. 

MOXOSTOMA  OBI.ONGUM,    Mitcll. 

Catostomus  tubereulatus  and  vittatus,  Lesueur.  Ldbeo  oblonjttn,  Dekay. 
In  North  Carolina,  as  in  Pennsylvauia,  this  species  is  confined  to  the 
sea-board  streams.     I  only  found  it  in  the  Neuse. 

PTYCHOSTOMUS,  Agass. 

Amer.  Joum.  Sci.,  Arts  XIX.  88.     Teretulus,  Raf.  Cope  emend.  Joum. 
Acad.  Nat.  Sci.,  Phila.,  1868,  235. 

The  species  of  this  genus  are  found  in  tlie  United  States,  South  of  New 
York  and  East  of  the  Rocky  Mountains,  including  the  waters  of  the  great 
lakes.  They  are  especially  numerous  in  the  rivers  of  North  Carolina, 
which  flow  into  the  Atlantic,  and  constitute  one  of  the  peculiarities  of 
that  shed  of  the  Allegheny  range,  as  distinguished  from  the  streams  of  the 
western  slope  in  Tennessee,  where  a  smaller  number  of  species  is  found. 
"Wherever  Ptychostomi  occur  they  are  abundant  in  individuals. 

The  development  of  the  lips  furnishes  important  diagnostic  indications 
in  this  genus.  In  those  most  nearly  allied  to  Moxostoma,  the  inferior  lip 
resembles  that  of  that  genus,  in  being  narrower,  and  deeply  incised, 
emarginate  posteriorly  forming  a  figure  V  with  the -apex  forwards;  at 
the  same  time  the  superior  lip  is  very  thin,  and  often  narrow.  Such 
species  are  shorter,  and  tend  to  a  large  development  of  dorsal  fin.  Others 
of  this  type  are  more  elongate.  The  more  typical  foims  have  a  large 
inferior  lip,  which  is  geueraPy  produced  posteriorly  to  a  square  trans- 
verse margin.  Most  of  these  are  more  elongate  species  than  the  last 
group.  Some  species  of  both  are  distinguished  by  their  very  prominent 
conic  muzzle,  and  minute  inferior  mouth,  reminding  one  of  the  Carpiodes. 
In  one  species  the  surface  of  the  lips  is  pappillose  instead  of  plicate.  In 
some  species  the  mouth  is  very  projectile,  in  others  scarcely  so  at  all. 
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Hafinesque  proposed  a  genus  Teretulut  on  the  characteristic  peculiarity 
of  nine  ventral  i-adii,  belonging  to  most  of  the  species  of  this  genus.  He, 
however,  included  species  of  two  other  genera.  On  this  account  Agassiz, 
ill  rearranging  the  suckers,  imposed  on  it  the  name  standing  at  the  head 
of  this  article,  I'egarding  the  plicate  lips  as  a  primary  character.  I  think 
Hafinesque' s  name  is  to  be  rejected,  owing  to  its  ill  apphcation  ;  the  more 
as  I  find  two  species  in  which  there  are  ten  veuti^  radii.  I  adopt  that  of 
Agassiz,  though  I  showed,  when  describing  the  Pt.  corvinus,  that  the 
tricellular  natatory  bladder  is  a  more  distinctive  feature.  This  becomes 
the  mora  obvious  now  that  I  have  found  a  species  where  the  lips  are 
turbercular  instead  of  plicate. 

The  following  scheme  will  render  the  identification  of  the  species  more 
simple. 

^'  Lips  pappiUose,  inferior  \  shaped. 

Head  elongate,  muzzle  truncate.  P.  pappillosus. 

^^»  Lips  plicate, 
a.  Inferior  lips  infolded,  x  shaped. 

P*  Oblong  species  ;  head  one-fourth  the  length. 
Eye  large ;  D.  XVI ;  form  compressed.  P.  velatus. 

Eye  smaller  ;  D.  XV  ;  compressed.  P.  collapsus. 

Eye  smaller ;  D.  XII ;  subcylindric.  P.  pidiensis. 

A?-  FusifoiTO  species ;  head  one-fifth  the  length. 
Muzzle  conic  ;  mouth  minute  inferior.  P.  coregonus. 

tttf.  Inferior  lips  narrow,  crescentic. 
Head  one-fifth  length,  muzzle  sub-conic.  P.  albus. 

Head  long,  truncate,  i ;  fins  white.  P.  thalassinus. 

aad,  luferior  lips  well  developed,  truncate  posteriorly. 

^.  Compressed  species. 

y»  Head  4,  4.5  in  length. 

^.  Dorsal  radii  XII. 

Btont,  elevated  ;  muzzle  short,  fins  crimson.       P.  robustus. 

Sd.  Dorsal  radii  XIII. 

e.  Ventral  radii  IX. 

Head  longer,  occipital  i*egion  fiat,  muzzle  truncate,  eye  smaller  4.5 ; 
scales  5 — 42 — 4  ;  scales  white.  P.  erythrurus. 

Head  shorter ;  occipital  region  convex ;  muzzle  projecting,  mouth  in- 
feiior,  eye  larger  8.5  in  head ;  scales  black  at  base. 

P.   MACROLEPIDOTUS. 

Head  elongate,  convex  with  ridges  above  occiput ;  eye  4.5  in  head  ; 
muzzle  prominent,  mouth  inferior ;  scales  white.  P.  lachry^alis. 
er.  Ventral  radii  X. 

Head  4  times ;  muzzle  conic.  P.  duquebnei. 

m.  Dorsal  radii  (XVII)  XVIII. 
"Eye  small ;  depth  3.25,  head  4.8  times  in  length." 

P.    CARPIO. 
A.    p.    8.— VOL.    XI.— 81e 


;7.  lloail  live  times  in  ItMij^th  ;  o<H»ijntal  repon  stronfrly  o^>ii\^X' 

♦*.  WntnU  nulii  IX. 

I).  XIU.  iuuxkU^  littlo  pixnniuout,  doi*snl  tnmcato. 

1>.  XII.  M«7.y.lc  |m»jtH'tinj;;  lipMlni*}^\  P.  crassii^aukis. 

•^♦♦.  Yontnil  Kulii  X. 

n.  XI 1 1.  Miixxlo  piHijeotinjj.  mouth  lafovior.      D.  fi^ee  Iwnler  dooi»ljr 

ilUMSi*(l.  P.    BKKVlCKrSU 

♦»•♦«».  Vontnil  raUii  unknown. 

l>.  XIV.  >luxy.lo  pixHtuiHul  iHmvox,  mouth  very  nniall,  Imck  olevatoti« 

P.   COM' A. 

,i  j.  (\vlhulric  ri>ocIos. 
n.XI,  XI I.  Uoad  ono-tUlh  length  ;  siiios  tinoil. 

P.   CKUVINl'S. 

Oil.  PiYciiosTOMrs  rArriia.osrs.  Coih>. 

lUnly  lUviH^r  than  thick,  t!io  doi-s;il  outline  not  at  all  olovatiHl.  IToati 
cUm^ato  not  mott>  than  one- fourth  the  UMi};th  to  l»aso  of  caudal,  tlie  orbit 
Hunill  ami  Inmlerinj;  the  fixmtal  plane.  Pivorhital  wjjion  most  oloii^to 
in  the  p»nu8  ;  niuzKle  truncate  in  jm»lile  ;  the  upiH»r  lip  hanjj^in^  fKH\  tho 
lower  ilwply  incistnl  iH'hind  ho  as  to  Ik*  ^\  shaped,  ami  with  thenpj>en  lliioly 
frninular,  not  plicate.  The  muxxle  very  pix»itH*tiU\  moi»  so  tluui  in  any 
siH»cies  of  the  ^enns.  The  top  of  thecninium  iseverywheiv  plane.  Dor^^l 
tin  truncate,  with  XII  nuUi.  Scales  larjji%  abimt  as  in  P.  coLi»Apsrs, 
ToiHN  i.  e.  G-42— T). 

Color  everywheiv  a  silvery  white,  extH>j)t  some  blackisli  sluules  at  tljo 
lases  of  the  scales  of  the  dors;il  ivjjiou.  The  tins,  unlike  thiKse  in  mivit 
other  sjHHMcs,  aiv  puw  white  in  life.  They  obtain  one  fiH>t  in  length,  aiul 
do  not  excectl  one  )Mmnd  in  weijjht. 

This  siH»cics  is  quite  abundant  in  the  (^itawba  and  Yadkin  Kivei-s,  in 
North  l'an>lina,  and  is  hijjhly  valued  by  the  inhabitants  as  an  article  of 
ftHxl.  It  is  rt»jjanletl  as  the  Wst  of  the  CatiKstoml  for  this  purpose.  It  is 
less  fivqiUMitly  caujjht  on  a  lKH»k  than  some  other  sjHHnes,  but  in  tho 
autumn  they  come  on  the  weii^  in  considemble  numlH>i*s;  fmm  thcj^e  I 
pnH'uriHl  many  siHHMnicns.  Tlie  tishcrmen  call  it  the  **  Shiner.**  Its  char- 
actei*s  aiv  very  ctnistant,  and  not  likely  to  be  confoundiHl  withtlioseof  any 
of  tho  knttwn  Ptychostomi. 

Ptlfcho»tomu9  fr/f»/M«,  Cope. 
Spfei^$  w«>r«i. 

This  is  a  stout  rihhmcs,  with  a  short  head,  lai*j?o  eye,  and  mow  than 

usually  elonjjate  doi'sal  tin.     Scales  5-tt 42 5  ;  head  scarcely  4  times 

in  length  ;  suiHM'ior  plane  nearly  tlat  ;  orbit  8.75  times  in  length  of  head ; 

1.5  times  in  inteivrbital  width.     I).  XVI.  with  stmight  superior  nuu^in ; 

V.  IX.     VpiHM*  lip  jHMulent.     Doi^sjU  outline  aix*hed  tothetii'st  doi'sjU  my 

pivatest  depth  U.5  linivs  in  length   (exclus.   caudal).    TotiU  length  11 

in  Mies. 
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The  color  of  this  species  I  cannot  give,  as  I  have  not  seen  it  in  life  ;  in 
spirits  It  is  uniform  silvery,  the  dorsal  Hn  dusky. 

I  know  this  fish  from  two  specimens  which  I  caught  in  the  Youghi- 
ogheny  River,  in  Western  Pennsylvania. 

64.  Ptychostomus  collapsus,  Cope. 

Species  nova. 

This  very  abundant  fish  is  in  the  form  of  its  lips  similar  to  the  last.  It 
is  stout  and  short,  the  head  not  entering  the  length  (exclus.  caudal)  quite 
four  times.  The  dorsal  line  is  somewhat  elevated  to  the  first  ray  of  the 
dorsal  fin,  the  depth  entering  the  length  3.5  times.  The  eye  is  smaller 
than  in  the  P.  mlatus^  entering  the  length  of  the  head  4.75  and  5  times, 
and  the  interorbital  width  1.75  times.  Top  of  head  plane ;  muzzle 
moderately  prominent,  inteimediate  between  P.  erythrurus  and  Pt.  conus 
in  this  respect,  being  more  compi*es8ed  than  in  the  last.  Mouth  small, 
little  projectile,  superior  lip  pendent.  D  15,  V.  9.  Thoracic  region  with 
small  scales. 

The  specimens  of  this  species  from  most  of  the  North  Carolina  Rivers 
are  rosy  on  the  sides,  the  larger,  light  golden  ;  the  inferior  fins  all  orange . 
The  specimens  from  which  the  above  description  is  taken  are  small,  only 
a  foot  long,  but  I  have  seen  sevei^l  specimens  la  the  Catawba  River,  of 
three  and  four  pounds  in  weight. 

It  occurs  in  the  Neuse,  Yadkin  and  Catawba  Rivers,  in  North  Carolina, 
the  Clinch  River  in  Tennessee,  and  I  have  a  sijecimen  from  the  Wabash 
River,  in  Indiana,  and  three  others  without  locality,  but  probably  from 
the  Western  States  or  Gi-eat  Lakes.  In  the  Yadkin  and  Catawba  Rivers 
it  is  immensely  numerous,  and  is  caught  on  weir  traps  in  the  spring  and 
autumn  in  quantities,  and  used  as  food  by  the  inhabitants.  It  is  not  as 
good  a  fish  as  the  P.  pappUlosm  and  P.  robustuSf  but  is  not  at  all  to  be 
^'ejected. 

There  seemed  to  be  a  larger  number  of  smaller  specimens  in  the  Yadkin 
than  the  Catawba  Rivers  at  the  time  of  my  visit.  The  specimens  from 
the  Neuse  have  the  muzzle  a  little  more  prominent.  Some  specimens 
from  the  Yadkin  possess  only  XIII  and  XIV  D.  rays. 

65.  Ptychostomus  pidiensis.  Cope. 

Species  nova, 

A  smaller  species  than  either  of  the  preceding,  of  more  cylindric  and 
less  compressed  form.  The  dorsal  fin  is  shorter,  containing  only  XII  rays. 
Head  elongate,  about  four  and  a  half  times  in  length  exclusive  of  cauda\ 
fin.  Muzzle  not  conic,  but  truncate.  Scales  similar  to  those  of  the  last  spe- 
cies. Length  about  ten  inches. 

Color  light  brownish  yellow,  fins  light  red. 

This  fish  i-esembles  at  firat,  the  Ft,  cervinus,  both  in  color,  form'  and 
size.  I 'obtained  a  few  specimens  from  the  traps  in  the  Yadkm  River,  at 
the  plantation  of  John  Kuutz,  and  did  not  see  it  in  any  other  river. 

I  took  a  variety  in  a  tributary  stream,  characterized  by  a  longitudinal 
black   spot  at  the  base  of  each  scale,  giving  a  handsome  longitudinal 
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fit  nation.  (A  Kimilar  varioty  of  Iff/pniffpU  rtn<tJnntanH9  (q.v.^  was  taken  in 
tho  Mime  Ktivaiu.)  Scales  0 — 44 — 5.  V.  IX.  A.  VIL  Head  Hat  abovK»: 
«ye  4  tiines  in  head,  1.5  times  iu  intcrorbital  braadth.  Dorsal  and  caudal 
tins  black  ed^d. 

60,   PTYCIIOBTOMrB  CORBQONVB,   Cope. 

Tills  tlsh  is  very  easily  distinj^iished  by  its  very  small  head,  with  conic 
mussle,  and  elevated  arclied  back,  combiueil  with  a  smtdl  sise,  and  other 
characters. 

Xhe  head  enters  the  lenj^th  not  less  thiui  five  times,  and  is  much  archotl 
in  transverse  section  pt^steriorly  aUtve.  The  diameter  of  Uie  eye  is  larjre, 
entering  the  head  Itetween  three  and  four  times ;  the  mussle  is  reiciilar'y 
c<niic^  and  pn>jects  far  beyond  Uio  mouth.  Tlio  latter  is  remarkable  for 
its  small  size,  and  lack  of  pnijectility ;  iu  oixUnary  imlividuals  it  would 
alnrnt  admit  a  iH^a.  The  upiter  Up  is  not  pendent  below  tlio  tvont  of  th« 
muKzle.  The  sha|)Q  is  bixwdly  fusiform,  the  doi^al  line  rising  to  tho  tin. 
It  is,  nevertheless.,  mora  oompi^essed  than  the  Bi)ecie8  already  desci^ibcd*  D. 
XIV  ixmstantly. 

The  ground  color  is  silvery,  the  scales  shaded  with  leaden  alK>vey  and 
with  bhick  pigment  at  their  bases,  giving  a  dusky  hue  to  the  whole,  a«i  is 
not  »et»n  in  the  sjH>cies  aluMuly  describcil,  except  the  1\  |)<i;»j)i7/o*tni.  Ht»lly 
and  inferior  tins  pure  white,  liwking  the  ivd  and  orange  of  many  otliers. 

This  tish  never  exceeils  a  foot  in  length,  and  is  very  abumUuit  in  the 
Catawba  and  Yadkin  Rivera.  It  is  caught  with  the  pivccding  two  species 
and  is  UGed  for  ftxHl,  but  is  the  least  valued  of  all  the  species.  It  is  ciillcd 
at  Morgtuitou,  *'blue  mullet.*^ 

07.  Ptycuobtomub  albub,  Coiw. 

Spff,  nov. 

This  large  species  has  the  small  head  of  the  last,  without  the  small 
mouth  and  many  of  its  other  peculiarities.  The  head  entera  the  length  uv»t 
less  than  live  times  ;  muKzle  is  pixmiinent,  but  the  mouth  is  less  inferior 
than  in  Pt.  coreginms.  The  eye,  in  a  specimen  sixteen  inches  long«  is 
relatively  lai*ger  than  in  1\  colhpttus^  and  abcmt  as  iu  l*f.  etiratgonun.  The 
muzKle  is  less  pi*omiuent  than  in  the  kvst  named  tisli,  but  mon'  so  than  iu 
J*t,  coflitp9utt.  The  mouth  is  of  oixlimuy  size,  but  the  up)Hn*  lip  diH^s  not 
form  a  (v^e  pmjecting  rim  as  iu  the  hvtter.  The  under  lip  is  a  u)ikrix)w 
ci^esceut  following  the  boundary  of  the  mandible,  not  folding  so  as  tomeot 
on  the  middle  line  as  in  the  s|H>cies  already  described. 

Dorsal  outline  a  little  elevated,  rays  XIV. 

Colora  very  light ;  the  inferior  fins  white.  In  size  this  species  is  one  of  the 
largest,  raacJiing  four  pounds  and  over.  It  is  mudi  valued  by  the  ))eople 
living  in  the  neigh liorhoixl  of  the  Catiiwba  Kiver,  North  Caix)lin}^  as  an 
article  of  fiKxl.  They  call  it  the  ^* White  Mullet.*'  I  have  not  seen  it  iu 
tlie  Yadkin  or  any  other  river. 

08.    PTYCII0ST0MU8  TnALABSINUF,   Coi>e. 

This  tlsh  approaches  tlio  Pt.  coWtpauij  Cope,  in  many  ihjsi  ccts.  The  head 
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is  elongate,  about  one-fourth  the  length  (exclusive  of  caudal  fin),  and  is 
plaue  above.  The  muzzle  is  not  very  prominent,  nor  the  mouth  smaller 
than  usual  in  the  genus.  The  lower  lip  is  quite  different  from  that  of 
-P^.  collapaus  in  its  nanK)w  ci-escentic  form.  The  eye  is  similar  in  size  to 
that  of  that  species.  The  dorsal  Ime  is  elevated ;  dorsal  radii  XIV — XV. 
Color  sea  green  above,  white  below ;  fins  white.  Reaches  four  or  five 
pounds,  and  still  greater  weight. 

It  may  be  that  this  fish  is  a  form  of  the  P,  coUapsus,  but  the  different 
mouth  and  coloration  seem  to  separate  it.  Its  whole  proportions  differ 
from  tJiose  of  P.  albua,  I  have  only  observed  it  in  the  Yadkin  River, 
where  it  is  abundant,  and  used  for  food. 

69.  Ftychobtomus  robubtus,  Cope. 

Species  nova. 

"With  this  species  we  commence  the  most  numerously  represented  sec- 
tion of  the  genus,  in  which  the  inferior  lip  is  large  and  full,  entirely  covering 
the  space  between  the  rami  of  the  mandible,  and  having  a  transverse  or 
convex  posterior  margin.  In  this  it  resembles  the  true  Catostomi,  and 
diverges  from  the  type  of  Carpiodes,  etc. 

In  P.  robustuRy  we  have  a  species,  stout  in  all  its  proportions,  and  with 
marked  coloration ;  with  the  gibbous  or  elevated  dorsal  outline  of  P. 
coregonus,  it  combines  the  short  body  of  the  Pt.  collapsus.  The  head  is 
short  and  deep,  the  muzzle  not  prominent,  truncate  in  profile.  Eye  be- 
tween four  or  five  times  in  length  of  head.  Dorsal  fin  short  with  straight 
superior  margin,  radii  XII.     Scales  as  in  P.  coUapsus, 

Color  smoky  or  clouded  above,  mingled  with  golden  reflections  ;  sides 
similar,  below  yellowish.  Dorsal,  caudal  and  anal  fins  dark  crimson.  Size 
large.     I  examined  one  of  six  pounds  weight. 

This  species  is  distinguished  by  its  form  and  color,  from  all  the  others 
inhabiting  the  Yadkin.  I  did  not  see  it  in  any  other  river  area.  It  is 
highly  valued  for  the  table  by  the  people  living  near  the  river.  With  the 
P.  thalassinua  and  T,  eryihrurus  var,  it  is  taken  in  spring-nets.  These 
nets  are  attached  by  four  corners  and  suspended  to  the  extremity  of  a 
lever  whose  fulcrum,  as  high  as  a  man's  head,  is  on  the  river  bank.  Bait 
is  thrown  on  it,  and  when  the  fishes  congi^egate,  the  land  end  of  the  lever 
being  suddenly  depressed,  the  suckers  do  not  escape.  If  fishing  were  con- 
fined to  this  mode,  and  the  autumn  weirs  not  made  too  tight,  an  abund- 
ant supply  of  food  from  the  rivers  might  be  promised  the  State  of  North 
Carolina  for  future  time.  But  unfortunately,  too  many  of  the  people 
with  the  improvidence  characteristic  of  ignorance,  erect  traps,  for  the  pur- 
pose of  taking  the  fishes  as  they  ascend  the  rivers  in  the  spring  to  deposit 
their  spawn.  Cart  loads  have  thus  often  been  caught  at  once,  so  that  the 
supply  is  at  the  present  time  I'educed  one  half  in  many  of  the  principal 
rivers  of  the  State.  The  repopulation  of  a  river  is  a  very  dift'erent  matter 
from  its  preservation,  and  involves  much  time,  attention  and  expense.  It 
would  be  far  cheaper  for  the  State  of  North  Carolina  to  enact  laws  pre- 
servative of  this  important  product  of  her  waters,  similar  to  those  in  force 
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in  ni:i«y  of  our  older  Stato*.     The  rxr^ution  of  suoh  laws  ui,  lK>mx*' 
imiMtrtant  {Miiiit,  atwi  thiMU'stnirtion  hj  officers  of  the  sprii^^  traipMK  Ji- 
wfin*  ill  tlio  Nons«»,  Vi\ytc  Four,  YaUkin  aiul  CatawlMi  Rtver^  ev«»ry  * 
at  tlie  time  of  ni lining;  of  the  tislies  wouM  allow  of  tJie  oscapo  of 
tiiimU'riiof  them,  liefore  the  tnijw  eouUl  be  iv))aire<l. 

70.    l*TYl  IIOHTOM18  KUYTlirRl'S    Raf. 

IehthyoU»>;ia  Ohieusis,  p,  .*9.  Ptprhontoinu*  tiuqufitnrK  Ajpiss  |K%rf«  Ar.^ 
Joiirn.  Sri.  Arts.,  XIX  JK).  ro)H.' .loiiru.  Ac,  Nat.  Sei.,  Phila««   I8^5S*    :: 

This  K)KHM(>}i  is  prolKiMy  tlie  nu^t  widely  tUstributetl,  as  woU  as  one  « . 
the  lar^rst  of  the  jjiMUis. 

The  form  is  Munewhat  ei»mprt^?iM*d,  hut  the  dorsal  line  is  nt»t  mii*  *. 
aivluMl :  the  head  in  of  nuHliuni  t^izw  entering  the  lenj^h  4.5  to  4. (US  timf> 
Till' end  of  tlie  mu/./le  is  nearly  vertieal  in  pnttile.  The  li)>8  art*  fuU«  Vi  •* 
posterior  truncate  or  ojienly  enmrjjinate  |H>steriorly ;  the  plicate  oiv»rs«-. 
Kye  4.5  timf^  in  K»nj;th  ;  l.tJO  lines  in  inteix>rlMtal  width.  Depth  of  tH^l> 
thnt*  and  t\\(»-tlnrils  tinirs  in  length  icxelus.  caudal,'^  Top  of  head  iHv%r^\ 

plane.     Scales  .*► —  4*J 1.     Kadii  I>.  XI II,  V.  0.,  don^al  with  stnuj:!,: 

huperior  outline.     Color  silvery,  ix»sy  and  fivi\y  alnive  ;  dorsal  cauilal  an«l 
anal  tins  onin^^e. 

The  above  description  is  taken  fnnn  One  of  si>vend  siH^cimens  from  the 
Yonj»liioj;heny  Hiver,  in  Western  IVnnsylvania.     1  have  pitKniretl  oth«^r 
and  similar  iiulividnals  fn>m  the  Ilolstou  and  Fivnch   Bnxul  Hivors,  in 
Tennessee.     It  is,  as  Hatinestpu*  observes,  a  nu>st  abundant  8ueker  in  aW 
the  rivci*s  tributary  to  the  Mississippi  fnnn  the  KaM^,  and  is  that  which  is 
k mm n  every  when*  as  **nMl  horse.**     It  is  the  common  tish-ftHHl  of  the 
jH'opIe.  sharin*;  the  distinction  with  the  **blue  cat,**   lchth*iflunts  Ct^trw 
U.trf'h^t.     It  riNiches  as  lai^re  a  size  as  any  siHH*ieK  of  the  jjiMins,  and  I  ha\e 
MHMi  them  of  six  and  ei;;ld  ih>uiuIs.     The  larjjc.st  I  have  heanl  of,   was 
caught  in  the  Fwnch  IJnKul,  and  weijjbcd  twelve. 

With  various  authors,  I  have  formerly  ix^jjanUd  it  aj^  the  7Y  rfM^w«»*#W 
of  Les<nier,  but  I  sus|H'ct  it  toU'  distinct,  a^s  alix^ady  indicateilby  Ihitiiics> 
tpie.     The  characters  of  the  latter  aix»  pointed  out  Inflow. 

A  siHH'ies  rt^seinblinp:  the  pix»sent,  an  well  as  the  /*lf.  rt^uttu^^  IxMUS  the 
name  of   "retl-hoi-se,**  in  the  country  of  North   Cartdina,  c;wt  of  tJie 
mountains  but  whether  the  si\me  or  not,  the  piwsent  inaccessibility  of 
my  siKH'imens  piv vents  me  fixmi  deciding;.    A  siH»ciinen  fix>m  the  CatawlKi 
of  seven  lb.  weijrht  had  a  ivlatively  larp^r  head,  and  was  otherwise  stouter 
than  the  alnne  described.     I).  1.12  ;  scales  0— iJl— 5.  The  lUh  is  conuimn 
in  that  rivor,  and  equally  so  in  the  Yadkin,    Those  fixmi  the  latter  have 
D.  XII  ;  muz7.1e  not  prominent ;  heiul  and  l)ody  nUlier  elon^ite  ;  slmded 
with  yellow,  particularly  on  sides  of  head  ;  tins  oran^^e.    It  will  bo  observed 
that  the  eastern  Hsh  a^ix^e  in  having  I).  12  sot*!  mys, 

71.  PxYcnosTOMrs  lacuyumalis,  Coi>e. 
Sprr.  nor. 

This  sjHH'ies  is  quite  near  the  last,  and  may  at  some  (\itureday  be  sjjowa 
to  be  only  a  local  variety  lif  it,  but  in  this  case  PL  mttcrolepidotut  must 
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follow  also.  Its  characters  are  very  similar  ;  our  specimen  differs  in  its 
more  numerorus  scale  series,  a  point  in  which  the  PL  erythrurus  agrees 
with  all  the  other  species  with  scarce  an  exception.  I  do  not  know  of 
^-'^y  genus  where  the  number  of  scales  is  so  similar  in  all  the  species,  as 
in  Ptychoatomus,  Scales  7 — 46 — 5,  in  a  larger  specimen,  in  a  smaller  they 
are  6 — 44 — 5.  The  cranium,  however,  presents  us  with  the  oblique  super- 
opercular  region  and  elevated  vertex  with  a  ridge  on  each  side,  as  in  the 
PL  macrolepidoius.  The  premaxillary  spines  and  nasal  cartilage  also  pro- 
jects, leaving  quite  a  depression  across  the  muzzle  in  front  of  the  nares, 
a  feature  not  seen  in  Pt.  erythrurus,  and  less  marked  in  Pt.  macrolepidotua. 
The  mouth  is  quite  inferior,  but  is  large  and  the  lips  large  and  thick. 
The  inferior  has  a  slightly  concave  posterior  margin,  and  the  median  pos- 
.terior  fissure  is  stronger  than  the  others.  The  orbit  is  smaller  tban  in 
PL  macrolepidotus,  and  enters  the  interorbital  space  twice.  Depth  3.75 
times  in  length.  The  dorsal  outline  is  gently  arched,  and  reaches  its  high- 
est point  a  little  in  advance  of  the  dorsal  fin.  The  latter  has  tbe  superior 
outline  but  little  concave,  rays  XII  in  the  larger,  XIII  in  the  smaller  ;  V.  9. 

The  scales  of  this  species  are  as  in  PL  erythrurus,  not  black  at  base ;  a 
trace  is  seen  in  the  smaller  specimen.  This  mark  is  seen  in  Pt.  marcro- 
lepidotus  and  PL  crassilabris,  the  latter  also  from  the  Neuse  river.  The 
fins  are  white. 

This  species  reaches  a  length  of  eighteen  inches.  One  like  it  is  sold  in 
the  market  of  the  city  of  Newbern,  N.  C,  with  a  second  species  much 
resembling  the  PL  crassildbris,  but  whether  identical  or  not,  I  cannot  be 
sure,  as  my  specimens  were  lost. 

Ptychostomus  macrolepidoius,    Lesueur. 

Agassiz  in  Sillim.  Amer.  Journ.  Sci.,  Arts  XIX.  80.  Catostomus  macro- 
lepidoius, Les.  Journ.  Acad.  Natl.  Sciences  I,  1817,  94  Tab. 

Fusifoim  compressed,  the  depth  entering  the  length  3f  times  ;  the  head 
short,  contracted  anteriorly,  the  occipital  region  elevated,  very  convex 
transversely.  Length  of  head  4.6  to  4.5  times  in  length  ;  orbit  large, 
diameter  4  to  4  3  times  in  length  of  head,  and  twice  in  interorbital  width. 
Scales  5 — 45 — 5,  radii  D.  XIII ;  V.  9.  The  lips  are  well  developed,  and 
the  posterior  is  transverse  posteriorly. 

The  length  of  the  specimen  described  is  about  a  foot.  The  color  in 
life  including  fins,  is  white,  yellow  shaded  above. 

Ten  specimens  have  been  compared,  all  from  Pennsylvania  and  Dela- 
ware. Of  five  from  the  Conestoga  Creek,  a  tributary  of  the  Susquehanna, 
two  have  the  parietal,  median  frontal,  and  nasal  bony  ridges  very  promi- 
nent, while  in  two  they  are  almost  without  trace.  In  the  former  the 
dorsal  radii  are  XIII,  in  the  latter  XII.  I  cannot  discover  the  sexes  of 
these  specimens  as  they  have  been  eviscerated.  In  the  other  five  there  are 
several  with  weak  crests,  but  none  with  XII  D.  rays. 

In  a  large  specimen  from  the  Wabash  River,  the  only  departure  from 
the  typical  form  is  the  more  emarginate  inferior  lip. 

This  species  is  especially  abundant  in  the  comparatively  sluggish  streams 


of  Marvin imI  amt  DolAwair,  and  in  but  lUtlo  vnlnod  A>r  mar)c<»t«      It  t^  * 
cliuibc  tho  !*|HH'u\M  doscrilHMi  flr8t  by  Losuour,  na  it  i»  tlio  only  <m»^  %^ 
p^titiH  Mvii  in  the  IMiiKulolphia  m:irkot,     I  tliii  not  ro««»t  witit  t(  in   N. 

t\in>Una. 

A  K|tcoin)en  of  thin  ttsh  fnmi  noAr  Pittsbunr,  Ia^uour*»  or^*iiuU  Kva 
Mi^i:vstH  tlio  oom*otiu»}w  of  the  opinion  of  Undno$<im\  tli;it  his    /^*  ^*.i  ' 
rurut'xs  a  ditVtMx>ut  s|hhmos.     The  charaotorsi  an*  seon  in  tlio    lO  %vr.r  ■ 
nitlii.  and  tlio  oonsidonibly  :notv  pnnninont  mn^xlo,  with  miT«>s.p^^MCi«urw 
iiilViior  moiitlu     Tho  sr.ilos  an?  als»»  smaller  7 — IS— 7,  \to  fkx>nt   *>!*  ».  - 
tnd).     l)oi>*;d  rtn  litlK*  inolMnl  »l»ovo,  R  X!!!.     Lon^h  of  UO'Sid  4s*    • 
that  of  boad  and  \HM\y  ;  orbit  four  times  in  hoad  t. 75  times  in  int«>r«>rlK: 
*.|»,uv.     rmiial  eiv>ts  nuxlenUe«  the  parietal  rejrion  olovatotl    as*  in  i* 
h*  trr'»-tftiti'*tu*^  not   so  phine  as  in  /V.  «»r>MrHrM*.     Depth  H^  in  K*?"^* 
l.i|»Hm«Hler.itolydevelo|HHU    iVntitionasm /*!  rrvfArwrw^i,    Thot'^»lomt* ' . 
in  >pirits  is  quite  like  that  of  other  s|H>oies  oxix^pt  that  the  dur^tsU  v\^* 
it»  a  dark  sttn^l  MuiNh,  \\hieh  tlic  otiior  sjHHMes  do  not  exhibit.      JSc-aV> 
M'lthout  hlaeks]M>t  at  bas<\ 

I^Mi^th  of  a  ntotlerate  ^^Hvimon  fn^»ra  the  Youjjbiojjheny  Uivor*    P^nia- 
M'lvani:L,  one  fiHit. 

Kirthuurs  deseripti^m  in  l*M>e.  Rtxston  Soi.  Nat,  Hist.  V  ^(^  loaws  't 
s«mie\vhat  nneertain  as  to  whether  this  s|HHnes  or  the  /^,  f^rviAr^rw*  was 
lH«t\»ie  him  ;  Iun  tl^uivs  ix^sembles  the  pix^s*»nt  tlsh,     I  slundd  not  Ih'»  sni^ 
priMtl  to  tin*  1   that  his  female  **  reil-hoi-se  *'  deseriUni  as  so  ditVeJVitf  ttxMU 
tlie  male,  was  onr  /^.  ^t ».*.'. ip.tiiji. 

Thiss|Hvies  ditVei*s  fixmi  its  near  allies  in  the  more  mnnen>us  dorsal  niidis» 
ete.  The  form  aptH»an*  toK*  that  of  J*t,  frfft\ntnt$*  Its  habitat  isjjiwu 
by  the  Fivneh  authoi-s*  ius  Lake  Su|Hnior,  iuid  Oiinther  Jklds  *^t,  I*4i\viv«*5V 
Hi>er  and  Lake  Erie.  I  have  not  seen  iu  The  lip  eharaoteni  seiKU*.%te  tt 
fit>m  i'lf.  rfHi/tiJ. 

l^f;rhtKito)nfts  otteiiitf^    Pekay, 

(leolojjioal  survey.  New  York,  IU,  IS.). 

Tins  ^lHvles  is  also  similar  in  j:\»neral  pix>p>rtions  to  the  1^^  ^^rjftkrHtft^ 
but  has,  aivoixlin^  to  Dekay,  nu>rt«  nnnuMx>us  seales  an«l  a  uuteh  smaller 
eye.     Dekay  s,iys  :  st»veutwn  loni;itndinal  ivws  of  seales  vH»nnteii  at  dors.»J 

tin.     Head  and  Innly  tO  in.  :  tail  2,;  head  3.5  v***^^^^*"*'*^^^  »  **>**'••  •*  >"*^^* 
^one-sixth  head^.     Uadi  1).  XIII ;  V.  0.     He  does  not  deserilte  tlie  H|vsk 
Oneida  L;ike. 

l^l/chKitt*mu*  «f«rrt»/M<.     Les. 

Ajjr^iss.  1.  c.  SO.  Ciitoithmus  tturcoJu*.  lA^sueur  J.  A.  N,  Sci.  Phila«  I» 
05  Tab. 

With  this  s|HHnes  we  enter  a  series  ehai'aeterixeti  by  the  relati\"el^*8wall 
sixe  the  head  Unirs  to  the  lunly,  and  consequent  ap(MUX>nt  elev;^tiou  of  tho 
latter.    The  head  enters  the  length  exclusive  ot  tJte  oaudsU  lln»  Ow  timcii. 
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This  species  resembles  the  Pt.  macrolepidotua  Les.,  more  than  it  does 
tlie  l^L  erythrurua,  but  the  proportionate  size  of  the  head  is  less.  In  a 
specimen  8  inches  long,  the  scales  are  6—49 — 4 ;  radii  D.  XIII,  V.  IX. 
The  supraoccipital  region  is  much  elevated  and  convex,  the  interorbital 
region  convex,  but  without  keel.  The  muzzle  is  prominent,  and  separated 
ou  the  upper  surface  by  a  deep  transverse  depression.  The  mouth  is  but 
little  overpassed  by  the  muzzle,  and  is  large.  The  lips  are  rather  narrow. 
£!yes  five  times  in  length,  3.5  times  in  interorbital  breadth  of  head. 
«  I  do  not  i^ecoUect  the  colors  of  this  sucker  in  life  ;  Lesueur  states  the 
flsh  to  be  orange  above,  bases  of  scales  darker  ;  inferior  fins  red. 

A  single  specimen  from  Saginaw  Bay,  Lake  Huron,  has  furnished  me 
with  moans  of  comparison.  It  agrees  exactly  with  Lesueur^ s  account 
of  it.  The  basis  of  the  scales  of  some  dorsal  series  are  blackish.  The 
species  is  supposed  to  be  confined  to  the  Gi*eat  Lakes. 

PtychoatomuH  sueurii,     Rich. 

CatostomuH  sueurit,  Richardson  Fr.  Journ.  1828,  773.  Fauna  Boreali 
Americana  III,  118.  . 

This  species  appears  to  me  to  bo  very  near  the  Last,  and  agrees  with  it 
in  proportions  of  head  to  body,  of  depth,  fin  radii,  squamation,  etc.  Ho 
says,  however,  that  the  muzzle  projects  an  inch  beyond  the  mouth,  in  a 
specimen  nineteen  inches  long,  which  is  certainly  not  the  case  in  tho 
species  last  described.  Hence  I  suspect  it  to  be  distinct,  and  that  it  will 
be  found  to  possess  other  characters  when  re-examined.  Guuther,  (Ca- 
tal.  Brit.  Mus.)  refers  it  to  the  C,  macrolepidotua,  to  which  it  is  evi- 
dently nearly  allied. 

From  tho  Fur  countries,  British  North  America. 

73.  Ptyciiobtomus  crassilabris,  Cope. 

Species  nova. 

This  sucker  is  near  the  Pt,  aureolus^  but  has  a  more  contracted  conic 
muzzle,  and  smiiUer  mouth ;  it  is  also  a  Hatter  and  more  clupeiform  fish. 
Supra-occipital  region  elevated,  convex;  orbit  4.2  in  length  of  head,  3 
times  in  interorbital  width.  Depth  3.75  times  in  length.  Scales  large, 
5—44 — 5.  D.  XII;  V.  9.     Length  of  specimen  described,  one  foot. 

Color  in  life  silver,  above  with  a  smoky  shading,  and  the  scales  black  at 
the  bases.  Doi-sal  fin  blackish,  inferior  fins  white.  Top  of  head  blackish; 
a  black  band  from  occiput  to  pectoral  fin. 

Tho  lips  of  this  species  are  thick,  the  lower  tinincate,  but  the  mouth  is 
very  small.  In  these  features  it  is  between  P.  conus  and  P.  aureolus. 
The  dorsal  fin  in  the  specimen  described  is  eleVated  in  front,  the  basis 
being  only.  75  the  first  soft  ray,  in  length.  The  margin  is  deeply  con- 
cave. The  fewer  dorsal  radii,  as  well  as  the  less  prominent  muzzle,  dis- 
tinguish it  from  Pt,  conus. 

From  the  Neuse  River,  near  R.ileigh,  N.  Ca. 
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J^i/choHtofnus  hrevicepg,  ("ope. 

Spec  ft' «  nont. 

An  eloii^te  species  ^yith  small  lieatL  and  \'eiy  conTex  occipital  region, 
cliaracterized  by  the  jn-esence  of  X  ventral  i*adii. 

Deptli  .25  the  len^b;  orbit  o.75  in  head,  1.75  in  interorbital  width. 
( *ranial  ridj^es  not  stronfj^.  Basis  of  dorsal  tive-sirths  the  anterior  height, 
jadii  XIII;  free  mars^in  deeply  concave.  Body  compressed,  dorsal  line 
very  narrow.  Scales  (> — lo — 5.  Muzzle  short  conic,  projecting  beyond 
mouth.  Latter  smaU.  lips  short,  the  x>ost«rior  well  developed,  not  emar- 
ginate. 

Color  white,  yellowish  l)eIow;  scales  above  with  a  little  black  at  their 
baKes. 

Length  of  siM.»cimen  examined,  ten  inches. 

This  lish  In'longs  to  the  basin  of  the  Ohio.  I  have  a  specimen  from  the 
Yongliiogheny.  The  number  of  the  ventral  i*adii  is  very  constant  in  this 
genus,  but  if  the  increased  number  should  prove  to  l)e  :iccidental,  the  gen- 
i»ral  characters  of  this  lish  would  ;ipproximate  it  to  Pt.  aureolus. 

A  i)eculiarity  of  the  type  sjxjcimen  consists  in  an  additional  ray  in  the 
anal  lin — eight  instead  of  seven  in  the  other  s|>ecies,  and  the  alteration  of 
the  third  and  tifth  to  iierfcctly  simple,  unbranched  niys.  scarcely  attain- 
ing the  edge  of  the  lin.     This  may  l>e  abnormal. 

73.  PTYCH0STO3irs  ('a:Nrs,  Cope. 

Spec  ten  nova. 

This  lish  represents  the  P.  coregonns  in  the  section  of  the  genus  with 
fully  developed  lips. 

Form  Hat,  with  elevated  doi-sal  luie,  and  small  conic  head.  D.  radii 
always  XIV.  Eye  large,  mouth  exeeetlingly  small,  far  oveipassed  by  the 
conic  muzzle.  The  superior  regions  ai-e  smoky  and  the  scales  with  black 
ba<;es:  l)elow.  with  the  inferior  tins,  white.     Doreal  lin  dusky. 

The  lips  of  this  species  are  smaller  than  in  Pf.  rrassifabnX  though  the 
inferior  is  similarly  truncate  l)ehind.  The  muzzle  is  much  more  conic  and 
prcxiuced  than  in  that  lish.     The  donssil  radii  ai'e  more  numerous. 

Numerous  si)ecimens  from  the  Yadkin  River,  North  Carolina,  where  it 
iR  taken  in  large  numl)erB  with  Pt,  rolhq)xu»^  Pt.  rohnstuij  etc.,  but  is  of 
less  value  than  they. 

74.  Ptyciiostomus  cervini's,   Cope. 

.Touni.  Acad.  Nat.  Sci.,  Phila.  18(18,  23.7,  Tab.  iii,  lig.  4. 

This  species  constitutes  a  well  marked  section  of  the  genus,  character- 
ized by  a  cylindric  fonn,  the  transverse  diameter  of  the  body  being  equal 
to  the  vertical.  Before  describing  this  species  in  <letail,  I  may  premise 
that  I  liavc  found  no  little  difficulty  in  attempting  to  identify  the  Pt.  tn&- 
lfriiop.9,  Raf.,  of  Dr.  Kirtland's  lishes  of  the  Ohio.  The  figure  resembles 
the  Pf.  r/vf.v«?7///>/'/«  very  closely,  but  the  description  of  *'body  full,  cyUn- 
(bnc,"  will  not  allow  of  the  identitication.  Should  the  fin  foiiuula  of  Pt. 
hr^riWpft  Ik*  abnonnal.  the  compressed  body  and  lack  of  spots  point  to 
specific  diversity.     T  ha<l  thought  the  present  species  intended,  but  the 
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figure  given  by  Kirtland  precludes  the  idea,  for  the  P,  cervinus  is  in  form 
mucli  like  the  Gatostomics  nigricans,  and  has  a  much  less  elevated  dorsal 
region  than  the  PL  melaiiops.  It  diflfers  also  in  the  form  of  the  dorsal  fin, 
which  in  that  species  displays  XI  XII  D.  radii  instead  of  XIII.  For  the 
present,  therefore,  I  introduce  the  PL  melanops  by  name  only. 

Head  of  PL  cervinuB  one-fifth  the  length,  as  broad  as  deep,  plane  above. 

Miizzlo  truncate,  low  in  profile,  lips  large,  the  superior  pendent.     The 

inferior  lip  thick,  more  produced  than  in  any  other  species,   and  with  a 

mediail  longitudinal  fissui*e,  the  plicae  are  more  or  less  broken  up.     Body 

sub-cylindric,   scales  large.     Dorsal  short,"  radii  XII,  margin  straight. 

Atove  yellowish  brown,  below  yellow;  fins  not  red.     The  dark  of  the 

upper  surfaces  often  forming  broad  transverse  shades.     After  death  the 

colors  above  become  a  dark  emerald  green.   This  fish  never  exceeds  a  foot 

in  length,  and  rarely  attains  that  size.     It  exists  in  great  numbers  in  the 

Catawba  River,  but  I  did  not  meet  with  it  in  the  Yadkin  or  elsewhere. 

It  has  a  peculiar  habit  of  leaping  from  the  water,  whence  the  fishermen 

call  it  ** jumping  mullet."     It  is  but  little  valued  as  food,  though  many 

specimens  are  caught  on  tlje  weirs. 

Also  from  the  Roanoke  River  in  North  Carolina  and  Virginia,  and  the 
James  in  Virginia. 

Giinther  again  confounds  this  species,  so  well  known  to  the  fishermen 
of  the  Southern  rivers,  with  the  Pt.  duquesnei. 

CARPIODES,  Rafinesque. 

Agassiz,  Am.  J.  Sci.  Arts,  XIV,  74,  1885. 

The  species  of  this  genus  are  extensively  distributed  in  the  fresh  wators 
of  North  America,  east  of  the  Rocky  Mountains.  I  am  not  acquainted 
with  any  from  the  Atlantic  streams  to  the  eastward  of  the  Delaware, 
though  thoy  may  exist,  while  they  are  found  in  the  Great  Lakes  and  the 
tributaries  of  the  St.  Lawrence.  Agassiz  defined  this  genus  as  above, 
and  indicated  four  species,  one  described  by  Lesueur,  one  by  Rafinesque, 
and  two  by  himself.  I  have  not  seen  specimens  from  the  Eastern  waters 
of  North  Carolina,  though  they  no  doubt  exist,  while  they  are  also  abun- 
dant in  the  Frenoh  Broad  and  other  tributaries  of  the  Tennessee.  My 
specimens  of  those  from  the  latter  being  lost,  I  give  an  account  of  other 
species  known  to  me.     I  add  ivfQ  to  the  four  alreiwiy  known. 

I.  Anterior  rays  of  the  dorsal  fin  very  much  elevated  ^and  attenuated, 
exceeding  or  equalling  the  length  of  its  basis. 

a  The  muzzle  very  abruptly  obtuse. 

Anterior  suborbital  much  deepar  than  long ;  anterior  margin  upper  lip 
below  orbit.  c.  diffobmis. 

Anterior  suborbital  similar ;  upper  lip  b3fore  uares;  eye  4.6  times  in 
head.  c.  cutisansebikus. 

Anterior  sub^yrbital  sub-triangular,  longer  than  deep;  upper  lips  before 
nares;  eye  3.6  times  in  head.  c.  selene. 

aa  The  muzzle  conic,  projecting. 

Size  medium,  back  elevated.  c.  vfii*iFBii. 
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lower  limbs  of  the  orbit.  The  premaxillary  border  is  far  in  advance  of  the 
orbit,  and  the  extremity  of  the  maxillaiy  attains  the  anterior  rim  of  the 
orbit.  Dorsal  and  caudal  radii  extended,  reach  the  basis  of  the  caudal ; 
the  origin  of  the  first  is  equidistant  between  the  latter  point  and  the  end 
of  the  muzzle.  Rays ;  D.  XXVI ;  V.  10.  A.  VIII.  Scales  7—37—5. 
Color  silvery  white.  Length,  a  foot.  Three  specimens  of  this  were  taken 
in  the  Root  River,  Michigan,  in  all  probability,  though  the  label  which 
accompanied  them  has  disappeared. 

Carpiodes  mlifer,    Rafinesque. 

Caiostomus,  Sp.  ?  Lesueur  Journ.  Acad.  Nat.  Sci.  Phila.  I  110.  C. 
Tslifer'Riit  Ichth.  Chiensis  56  Sclerognathua  cyprimus  "Val."  Kirtland 
Fishes  of  the  Ohio.  Proc.  Bos.  IST.  H.  So  c.  V.  275  Tab.  XXII  fig.  2  not 
of  Valenciennes. 

I  have  referred  my  specimens  to  this  species  chiefly  on  the  strength  of 
the  figure  and  description  of  Prof.  Kirtland,  and  from  the  fact  that  Lesueur 
regarded  it  as  so  near  the  (7.  cyprinus^  wjiich  ho  would  not  have  done  witli 
the  G.  cutisanserinua  of  the  Ohio  before  him.  I  had  two  specimens  of 
the  present  fish,  one  of  them  from  tlie  Wabash. 

It  has  a  shorter  dorsal  fin  than  the  preceding,  having  but  XXII  rays, 
of  which  the  anterior  two  are  exceedingly  elongate.  The  prominence  of 
the  muzzle  is  the  most  distinctive  feature  ;  it  is  conic,  the  spines  of  the 
premaxillaries  projecting  at  an  angel  of  45^  to  beyond  tlie  nasal  crests, 
and  the  extremity  not  reaching  the  line  of  the  lowea*  rim  of  the  orbit. 
The  extremity  of  the  mandible  extends  to  the  nares.  Eye  4.25  in  length 
of  head.  Head  3.75  in  length  ;  depth  2.4  in  the  same.  Scales  as  in  the 
last  species.  Second  suborbital  long  as  deep,  trapezoidal.  Origin  of  dor- 
sal .2  nearer  end  of  muzzle  than  basis  of  caudal.  Length  of  type  speci- 
men ten  inches. 

Rafinesque  says  that  this  species  is  called  skip-jack,  frem  its  habifc 
of  throwing  itself  from  the  water,  and  sailor,  from  its  elevated  dorsal  fin 
which  appears  above  the  surface  of  the  water.  The  first  mentioned  name 
is  also  applied  to  a  clupeoid  of  the  same  streams,  the  Pomolobus  clirysoch- 
loris.     Raf.  Kirtland  says  the  present  species  is  not  much  valued  as  food. 

Carpiodes  grayi,  Cope. 

Spec.  nov. 

In  this  fish  we  have  the  form  and  proportions  of  the  last  group,  with 
the  shortened  dorsal  radii  of  the  succeeding  forms. 

The  origin  of  the  first  dorsal  radii  is  ne.irer  the  end  of  the  muzzle  than 
the  origin  of  the  caudal  by  one-fourth  of  its  basis.  This  embraces  XXIV 
radii.  Anal  radii  just  to  base  of  caudal.  Orbit  .25  the  length  of  the  head  ; 
interorbital  width  1  3-5  the  formar.  Occipital  region  elevated ;  muzzle 
much  prolonged  conic,  mouth  posterior,  as  in  C.  velifer.  In  general  this 
species  is  quite  near  the  latter  ;  the  numbsr  of  scales  is  the  same,  and  the 
proportions  quite  similar.  The  orbit  is  not  so  elevated,  and  the  long  dorsal 
radii  about  half  as  long  as  those  of  that  si>ecics.     Length  of  typo  eight 
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scales  6 35        4.     The  end  of  the  pectoral  is  in  line  with  the  origin  of 

the  first  doi-sal  ray.    Radii,  D.  XXIV,  A.  VIII,  V.  IX. 

The  head  is  very  obtuse  and  has  a  very  large  eye,  beyond  whose  ante- 
rior rim  the  extremity  of  the  nasals  project  but  a  little  way.  The  spines 
of  the  premaxillaries  project  upwards  and  forwards,  but  not  so  far  as  the 
line  of  the  nasals,  and  fail  by  .25  inch  of  reaching  the  line  of  the  inferior 
rim  of  the  orbits.  The  anterior  edge  of  the  mandible  is  in  line  with  the 
anteiior  rim  of  the  orbit,  and  the  end  of  the  thin  upper  lip  reaches  the 
line  of  the  anterior  rim  of  the  pupil. 

The  diameter  of  the  eye  enters  the  length  of  the  head  3.6  times,  and 
the  length  of  the  head  the  total  (exclus.  caudal)  4.22  times.  Oporcle 
radiate-ridged.  Supraoccipital  region  much  elevated,  with  lateral  ridges. 
Anterior  suborbital  trapezoid,  deeper  than  long.  The  size  of  this  species 
is  medium;  average  length,  one  foot.  The  color  is  uniform  brownish 
golden. 

From  the  Wabash  River  in  Indiana. 

Carpiodes  cutiaanseriauSf  Cope. 

Species  nova. 

This  species  is  near  the  last,  but  present  various  distinctive  features. 
These  may  be  summed  up  as  follows: 

The  dorsal  fin  originates  mid-way  between  end  of  muzzle  and  basis  of 
caudal  fin — considerably  nearer  end  of  muzzle  in  C,  difformis,  Tlie  eye 
is  smaller,  4.5  times  in  length  of  head.  The  spines  of  the  premaxillaries 
project  considerably  in  advance  of  the  line  of  the  nasal  bones,  and  I'eacli 
the  line  of  the  lower  rim  of  the  orbit.  The  upper  lip  is  much  in  advance 
of  the  orbit,  and  the  end  of  the  same  barely  reaches  the  line  of  the  ante- 
rior rim  of  the  latter.  Scales  7 — 37 — 5.  Anterior  suborbital  bone  vertical 
ovate. 

The  lips  are  minutely  tuberculate.  Operculum  and  suboperculum  ru- 
gose, former  radiate.  Lonsf  rays  of  doi-sal  and  anal  extending  a  little  be- 
yond the  basis  of  the  caudal  fin.  Head  four  times  in  length  head  and 
body.  Depth  2.6  in  the  same,  Length,  a  foot;  color  silvery.  In  a  male 
in  spring,  the  muzzle  and  front  are  covered  with  closely  set  small  papil- 
lose corneous  excrescences.     Radii  D.XXVI,  V.  X,  A.  VIII. 

Frem  the  Kiskimiuitas  River,  Western  Pennsylvania. 

Carpiodes  selenf(,    Cope. 

Species  nova. 

Anterior  doreal  outline  steeply  elevated,  also  the  supraoccipital  region, 
vortex  convex  above  middle  of  orbit,  concave  above  anterior  rim  of  same, 
as  in  the  two  preceding  species.  The  present  fish  is  intermediate  in  many 
ways  between  the  two  last,  and  adds  characters  of  its  own.  Thus  the 
anterior  suborbital  bone  is  longer  than  in  either,  longer  than  high,  and 
narrowed  posteriorly.  The  orbit  is  large  as  in  G.  difformis^  entering  the 
leno^th  of  the  head  8.6  times,  while  the  muzzle  is  more  elongate  than  in 
either.  The  head  is  narrowed  vertically  ;  the  spines  of  the  premaxillaries 
extend  beyond  the  nasal  crests,  but  do  not  quite  reach  the  plane  of  the 


Cope.]  4b^  [June  7, 

• 

lower  limbs  of  the  orbit.  The  premaxillary  border  is  far  iu  advance  of  the 
orbit,  and  the  extremity  of  the  maxillary  attains  the  anterior  rim  of  the 
orbit.  Dorsal  and  caudal  radii  extended,  reach  the  basis  of  the  caudal ; 
the  origin  of  the  first  is  equidistant  between  the  latter  point  and  the  end 
of  the  muzzle.  Rays ;  D.  XXVI ;  V.  10.  A.  VIII.  Scales  7—37—5. 
Color  silvery  white.  Length,  a  foot.  Three  specimens  of  this  were  taken 
in  the  Root  River,  Michigan,  in  all  probability,  though  the  label  which 
accompanied  them  has  disappeared. 

Carpiodes  velifer,    Rafinesque. 

CaiostomuH,  Sp.  ?  Lesueur  Journ.  Acad.  Nat.  Sci.  Phila.  I  110.  C, 
Telifer^'af.  Ichth.  Chiensis  56  Sclerognathus  cyprimus  **Val."  Kirtland 
Fishes  of  the  Ohio.  Proc.  Bos.  N.  H.  S  o  c.  V.  275  Tab.  XXII  fig.  2  not 
of  Valenciennes. 

I  have  referred  my  specimens  to  this  species  chiefly  on  the  strength  of 
the  figure  and  description  of  Prof.  Kirtland,  and  from  the  fact  that  Lesueur 
regarded  it  as  so  near  the  G,  cyprinus,  which  ho  would  not  have  done  with 
the  G.  cutisanserinus  of  the  Ohio  before  him.  I  had  two  specimens  of 
the  present  fish,  one  of  them  from  tlie  Wabash. 

It  has  a  shorter  dorsal  fin  than  the  preceding,  having  but  XXII  rays, 
of  which  the  anterior  two  are  exceedingly  elongate.  The  prominence  of 
the  muzzle  is  the  most  distinctive  feature  ;  it  is  conic,  the  spines  of  the 
premaxillaries  projecting  at  an  angel  of  45^  to  beyond  the  nasal  crests, 
and  the  extremity  not  reaching  the  line  of  the  lowei'  rim  of  the  orbit. 
The  extremity  of  the  mandible  extends  to  the  nares.  Eye  4.25  in  length 
of  head.  Head  3.75  in  length  ;  depth  2.4  in  the  same.  Scales  as  in  the 
last  species.  Second  suborbital  long  as  deep,  trapezoidal.  Origin  of  dor- 
sal .2  nearer  end  of  muzzle  than  basis  of  caudal.  Length  of  type  speci- 
men ten  inches. 

Rafinesque  says  that  this  species  is  called  skip-jack,  from  its  habit 
of  throwing  itself  from  the  water,  and  sailor,  from  its  elevated  dorsal  fin 
which  appears  above  the  surface  of  the  water.  The  first  mentioned  name 
is  also  applied  to  a  clupeoid  of  the  same  streams,  the  Pomolobus  chrysoch- 
loris,     liaf.  Kirtland  says  the  present  species  is  not  much  valued  as  food. 

Garpiodes  grayiy  Cope. 

Spec.  nov. 

In  this  fish  we  have  the  form  and  proportions  of  the  last  group,  with 
the  shortened  dorsal  radii  of  the  succeeding  forms. 

The  origin  of  the  first  dorsal  radii  is  nearer  the  end  of  the  muzzle  than 
the  origin  of  the  caudal  by  one-fourth  of  its  basis.  This  embraces  XXIV 
radii.  Anal  radii  just  to  base  of  caudal.  Orbit  .23  the  length  of  the  head ; 
interorbital  width  1  3-5  the  formor.  Occipital  region  elevated ;  muzzle 
much  prolonged  conic,  mouth  posterior,  as  in  (7.  velifer.  In  general  this 
species  is  quite  near  the  latter  ;  the  number  of  scales  is  the  same,  and  the 
proportions  quite  similar.  The  orbit  is  not  so  elevated,  and  the  long  dorsal 
radii  about  half  as  long  as  those  of  that  si>ecies.     Length  of  type  eight 
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iiiclics.     Locality  not  well  ascertained,  but  as  it  accompanied  species  of 
BuT)aliclithys,  it  is  probably  from  one  of  the  western  States. 

Dedicated  to  my  friend,  Dr.  John  Edw.  Gray,  for  many  years  the  ener- 
getic director  of  the  zoological  department  of  British  Museum. 

Carpiodes  thompsonif  Agass. 

Amer.  Journ.  Sci.  Arts,  XIX  75.  Catostoinus  cyprinus  Thompson, 
Kat.  Hist.  Vermont.  Sclerognathus  cyprinus  pas  Kirtland,  Fishes  of 
Ohio,  Proc.  Bost.  N.  H.  Soc.  V.  275. 

This  is  perhaps  the  handsomest  species  of  thei  genus,  and  ife  distinguished 
"by  its  stout  form,  numerous  narrowly  exposed  scales,  and  little  elevated 
dorsal  fin.  The  eye  is  small,  entering  the  length  of  the  head  5.2  times, 
and  2.2  times  the  interorbital  width.  The  muzzle  is  more  elongate,  but 
not  so  conic  as  in  the  two  species  last  described,  and  projects  far  beyond 
the  nasal  crests^  having  an  obliquely  truncate  profile.  Hence  the  end  of 
symphysis  mandibuli  is  much  in  advance  of  the  line  of  the  nares,  and  the 
rim  of  the  upper  lip  just  reaches  the  line  of  the  orbit. 

Dorsal  line  much  arched,  origin  of  first  dorsal  radii  midway  between 
end  of  muzzle  and  origin  of  tail.  Scales  8 — 41—0.  V.  10,  A.  VII.  Oper- 
culum flat,  slightly  ridged.  Length  averaging  a  foot.  Color  silvery,  with 
a  greenish  golden  band  along  the  middle  of  each  of  the  series  of  scales 
near  the  dorsal  region,  producing  longitudinal  golden  bands. 

Specimens  from  Lake  George  and  Saginaw  Bay,  Lake  Huron. 

Carpiodes  bison,  Agass. 

Araer.  Journ.  Sci.  Arts,  XVII,  856. 

The  original  description  of  this  species  is  rather  too  brief  to  allow  of  a 
perfectly  satisfactory  determination  of  my  specimens.  These  are  from  the 
Wabash,  in  Tennessee  ;  those  described  by  Prof.  Agassiz  are  from  the 
Osage,  in  Missouri. 

This  species  has  the  general  form  of  the  buffalo  fisli,  but  has  not  so 
elevated  a  dorsal  outline.  -  It  is  therefore,  much  less  elevated  than  the 
Carpiodes  above  described.  It  is  especially  characterized  by  the  elongate 
fonn  of  the  muzzle,  in  which  it  exceeds  any  other  species  of  the  genus. 
The  profile  descends  obliquely  posteriorly  from  the  end  of  the  muzzle  to 
tlie  mouth,  and  the  eud  of  the  mandible  is  but  little  in  advance  of  the 
nares,  while  the  canthus  is  in  line  with  the  anterior  limb  of  the  orbit. 
The  lips  are  well  developed  for  the  genus,  and  delicately  longitudinally 
plicate.  The  eye  is  large,  the  middle  line  of  the  cranium  falling  within  its 
posterior  rim  ;  in  other  species  it  falls  postenor  to  this  point.  Its  diame- 
ter enters  the  length  of  the  head  4.5  times,  and  the  interorbital  width, 
twice.  Scales  7 — 40 — 5.  Pectoral  fin  barely  reaching  line  of  anterior 
dorsal  ray.     Caudal  furcate  half  its  length. 

In  general  proportions  this  fish  is  a  gocd  deal  like  the  European  carp. 
The  occipital  region  is  elevated  and  narrowly  convex.  The  long  dorsal 
ray  is  almost  as  well  developed  as  in  the  species  of  group  first,  extending 
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nearly  to  tbe  end  of  the  fin  in  one  specimen  .75  the  distance  in  another. 
Color,  brownish  golden.    Length,  one  foot. 

75.  Carpiodes  cypriitcs,  Lesueur. 

Caioatomus  do.,  Lesueur,  Joum.  Ac.  Nat.  Sci.  Phil.  I,  91,  Tab.     Car- 
piodeSf  Agassiz,  1.  c.    Giiutlier,  Cat.  Brit.  Mus.  YII,  24.    Garpiodts  vacca, 
Agass.,  1.  c. 

This  is  another  elongate  species  with  shorter  dorsal  radii,  and  rather 
large  scales.  In  six  small  specimens  there  ai*e  7  rows  above  the  lateral 
line,  and  in  two  young  and  one  adult,  six.  Length  of  head  8  J  times  in 
length  same  and  body;  eye  small,  .25  times  in  interorbital  width,  nearly 
six  times  in  head  in  adult  of  a  foot  in  length,  4.5  times  in  young  of  five 
inches.  Muzzle  quite  prominent,  but  obtuse.  Front  scarcely  concave 
between  orbits  or  in  front  of  nas*als,  (thus  differing  from  most  <»f  tht)  other 
species).  End  of  mandible  extending  beyond  line  of  nar^s.  Lips  faintly 
plicate.  Supraoccipital  region  elevated,  little  ridged.  Anterior  dorsal 
i*ays  midway  between  origin  of  caudal  and  end  of  muzzle.  Color  silveiy, 
dorsal  fin  black,  paired  fins  white-margined. 

Common  in  the  tributaries  of  the  Chesapeake  and  Potomac,  rare  in 
those  of  the  Delaware  in  Pennsylvania. 

C.  damalis,  Gird.,  from  the  Platte  R.,  is  very  near  this  species. 

Carpiodes  nummifer,  Cope. 

Species  nova. 

The  largest  species  of  the  genus,  from  the  Wabash  River,  Indiana. 

The  detailed  characters  have  been  given  in  the  synopsis  of  the  species. 
The  form  is  characterized  by  elongation,  and  the  small  proportions  of  the 
head.  The  body  is  compressed,  and  the  dorsal  line  elevated  to  the  firet 
dorsal  i-ay,  which  is  considerably  nearer  the  end  of  the  muzzle  than  the 
origin  of  the  caudal  fin.  Its  rays  are  more  numerous  and  the  anterior 
shorter  than  in  any  other  species  here  enumerated.  The  bony  and  first 
cartilaginous  rays  are  stouter  than  in  any  other  species,  the  latter  presents 
no  segmentation  on  the  surface  for  the  basal  half. 

The  orbits  are  more  anterior  than  in  other  low-finned  Carpiodes,  the 
middle  line  of  the  cranium  falling  .25  inch  behind  the  orbit  in  a  specimen 
of  20  inches  length.  Diameter  4.0  in  head,  nearly  twice  in  interorbital 
width.  Scales  7 — 36 — 5.  Muzzle  short,  rather  obtuse  but  projecting 
much  beyond  mouth.     Symphysis  miindibuli  extending  to  nares. 

Color  of  scales  an  olive  silver  or  nickel  color,  whence  the  name  nummi- 
fer, money -bearer.  Sides  of  head  yellow.  Length  18  and  twenty-four 
inches  at  least.     Wabash  River,  Indiana;  three  specimens. 

NOTURUS,  Rafinesque. 

76.  NoTURUS  MARGiNATUB,  Baird. 
From  the  Catawba  and  Yadkin  rivers. 
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78.  Amiurus  lynx,*  Girai-d. 

This  is  a  variable  spocies  in  the  size  of  the  orbits  and  width  of  tho  head. 
Ill  the  younger  of  six  inches  in  length,  the  diameter  of  the  former  is  con- 
taiued  in  the  interorbital  space  three  times;  in  specimens  of  9.5  inches 
four  times;  up  to  this  size  the  width  of  the  head  enters  the  length  with- 
out the  caudal  4.5  times.  Between  this  size  and  eleven  inches  the  width 
of  the  head  varies  from  4.5  to  four  times;  the  orbit  being  one-fifth  the 
frontal  width  in  those  of  larger  size.  This  is  the  greatest  relative  width 
of  head  I  have  seen  in  this  species.  The  upper  jaw  always  projects  below 
the  upper,  the  humeral  process  is  always  rugose  and  swollen  proximally, 
and  the  maxillary  barbels  pale  edged  below. 

The  younger  forms  described,  are  the  Ictalurus  kevii^sku  of  StauflFer, 
(Mombert's  Histoiy  of  Lancaster  County,  Pa.,  1839,  578).  The  following 
description  applies  to  such. 

It  has  the  narrow  head,  large  eye  and  furcate  tail  of  Ictalurus,  The 
dorsal  spine  is  nearly  smooth,  other  rays  6  ;  A.  22  ;  V.  8 ;  C.  VI — 17— VII. 
The  depth  enters  the  lengtli  times.  The  largest  specimen  of  this  spe- 
cies I  have  seen  does  not  exceed  eight  inches  in  length.  The  color  above 
is  a  lively  brown,  sometimos  tinged  with  purple;  sides  silvery,  belly  silver 
\^  hite. 

The  larger  form  with  relatively  smaller  eye  is  /.  macaskeyi,  Stauflfer,  of 
the  same  work.  The  same  form  I  took  in  the  Mispillion  Creek,  Dela- 
ware. It  dififers  from  old  examples  of  the  latter  in  its  more  slender  form, 
the  width  of  tho  head  entering  the  length  4. 60  times  between  orbits  ;  bar- 
bels and  color  as  in  A.  lynx,  .  Specimens  intermediate  in  character  be- 
tween this  and  the  wider-headed  form  served  as  Girard's  types.  They 
were  from  the  Potomac.  Two  specimens  in  my  possession  from  that  river 
have  tlie  with  head  4.25  times  in  length,  eye  4 — 4.  .5  times  between  orbits  ; 
long  maxillary,  short  mental  barbels ;  dorsal  nearly  equidistant  between 
muzzle  and  adipose  ;  humeral  process  swollen,  rugose. 

One  specimen  from  the  Susquehanna  exhibits  tho  width  of  the  head 
one-fourth  the  length,  as  above  mentioned.  This  renders  the  distinction 
of  Girard's  A,  vuJpeculus^  questionable,  since  tho  only  essential  charac- 
ters he  mentions  are  the  following: 

Head  4  times  ;  orbit  \  ;  caudal  0.5  times  in  length,  dorsal  noarar  muzzle 
than  adipose  fin. 

I  have  seen  many  specimens  of  this  cat-fish  from  tho  Conestoga  Creek, 
from  the  Susquehanna,  and  from  the  Delaware,  in  Pennsylvania. 

Some  specimens  which  I  obtained  at  Newberne,  on  the  Neuse  River, 
were  lost,  but  I  suspect  them  to  have  baen  this  species.  As  it  is  common 
in  tho  James  River,  it  probably  occurs  also  in  the  Roanoke. 

A7niuru8  lophius,   Cope. 
Species  nova. 

This,  perhaps  tho  Urgest  species  of  tho  genus,  is  distinguished  by  tho 

*In  Orl{;tQorGenera,43, 1  state  that  the  Groniat  nigrilabria  Cope  resembles  the  Amiunu  lynx  most 
closely  among  the  ^ntturi.  This  is  an  error ;  the  comparlsoa  should  be  made  with  4.ne^ulotm^ 
from  which  the  form  of  the  anal  On^  short  barbels,  etc.,  dlstlnsitish  It, 


lload  Icwi  tlinu  one  fourth  length.  A.  20  ;  eye  4.1  times  b€tw(^ii  orbiu: 
dorsal  nearer  adipose  flu  than  mussle.  A.  confinis* 

Head   as  above  ;  orbit  4  time«  botwt^en  orbits ;  A.  28  ;  dorsal   nenn^r 
muKzle  tlmn  adipose  fin.  A.  hgyi. 

uft  Caudal  furcate. 

Width  of  head  from  4.0  times  in  Kngth;  tye  hu^e,  8  to  5  times  in  inter* 
orbital  space  ;  barWls  long;  caudal  fin  deeply  forked. 

A.  LYNX, 

ITcnd  >cry  wide,  \>idth  0.0  times  in  length  ;  eye  six  times  lictwevn 
orbits,  barbels  very  short,  caudal  not  deeply  furcate, 

A.  i.oriiir:». 

.•f.^  Anal  fin  large  ;  radii  24.5. 

Caudal  emarginate ;  pectoral  spine  not  denticulate ;  barbels  reacliing 
gill  opening ;  head  wide  as  long.  A.  borkaijs. 

Candal  deeply  Aueate  ;  brad  i:arri)w,  ptctoial  spine  dentate,  barbels  to 
end  of  humeral  process.  A,  nivkivkkter. 

Of  other  species  of  the  genus,  1  have  omitted  A.  puma  Gii'd.  A.  natalis 
Les.,  and  A.  felis  Agass,  all  belonging  to  section  I,  owing  to  tho  imjier- 
fections  in  the  descriptions.  A,  albidus  Lesueur,  is,  I  think,  founded  on 
adults  of  A.  nebulosus  Les.  A,  obfius  Gill  of  which  1  have  examinotl 
numerous  specimens  from  Minnesota,  two  from  the  Miami,  Ohi«s  and  one 
from  the  Kiskiminitas  Itiver,  inAVest  Pennsylvania,  I  cannot  distinguisli 
from  A.  catulus  Girard  (U.  S.  Pae.  11.  K,  Rcpt.  X^,  Of  species  adopted. 
A.  catulus  GirauU  may  be  found  eventually  to  bo  varieties  of  A,  nebu> 
losus.  The  A.  mispillicnsis,  A,  loplnus  nr.d  A.  nivciventiis,  aie  nowde* 
scribed  for  the  llrst  time. 

77.  AMiuurs  platyckpiialus.  Girnrd. 

Proc,  Ac.  Xat.  Sci,  Phila.  IWJ),  ICO. 

This  vmII  maikid  species  approaches  neaicr  the  genus  Hopladch\s  than 
any  other  Amiurus  in  its  elongate,  tlattcncd  body  and  head,  and  in  the 
large  numbci  (U)  of  itsbranchiostegal  radii.  It  abounds  in  the  Catawbi% 
and  Yadkin  Hivers,  whero  it  is  justly  valred  as  an  a»'ticlc  of  food. 

Amiuntf  mf9in'IU.'nai\  Cope. 

Spec,  uoc. 

This  siwcies  is  related  to  tl:o  common  A.  nehuh9U9,  but  has  a  narrow 
muzzle,  lai'ger  eyes  and  a  ventrnl  ray  less  than  any  other  species  of  the 
section.  Width  of  head  4.00  times  in  length;  eye  8,95  times  between 
orbits,  maxillary  beaitl  extending  licyond  base  of  pectomi  tins.  PectoiiU 
spine  dentate,  dorsal  spino  smooth.  DI.  0 ;  V.1.0  ;  A.  21.  Above  entirely 
black ;  below,  white  anterior  to  anal  fin.  The  mental  barbels  blackish.  The 
maxillary  baibels  extend  to  beyond  base  of  pectoral  fin,  and  the  mentals 
to  the  brancbiostegal  mai*gin.     Entiie  length  8  in.;  depth  1  in.  8  lines, 

I  took  this  s|)ecLmen  in  tho  MispiUion  Crock,  a  sluggish  stroam  iu  the 
southern  part  of  the  State  of  Delawaro.  It  doubtless  occui^  in  similar 
Rtroams  in  "the  Peninsula.** 
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78.  Amiubub  lynx,*  Girard. 

This  \H  a  variable  spocies  in  the  size  of  the  orbits  and  width  of  tho  head. 
Ill  the  younger  of  six  inches  in  length,  the  diameter  of  the  foimer  is  con- 
tained in  the  interorbital  space  three  times;  in  specimens  of  9.5  inches 
four  times;  up  to  this  size  the  width  of  the  head  enters  the  length  with- 
out the  caudal  4.5  times.  Between  tliis  size  and  eleven  inches  the  width 
of  tlie  head  varies  fi'om  4.5  to  four  times;  the  orbit  being  one-ftfth  the 
frontal  width  in  those  of  larger  size.  This  is  the  greatest  relative  width 
of  head  I  have  seen  in  this  species.  The  upper  jaw  always  projects  below 
the  upper,  the  humeral  process  is  always  rugose  and  swollen  proximally, 
and  the  maxillary  barbels  pale  edged  below. 

The  younger  forms  described,  are  the  letalurua  keoiifi'Sku  of  StauflFer, 
(Mombert's  History  of  Lancaster  County,  Pa.,  1839,  578).  The  following 
description  applies  to  such. 

It  has  the  narrow  head,  large  eye  and  furcate  tail  of  Ictalarm,  The 
dorsal  spinels  nearly  smooth,  other  rays  0  ;  A.  23  ;  V.  8 ;  C.  VI — 17— VII. 
The  depth  enters  the  length  times.  The  largest  specimen  of  this  spe- 
cies I  have  seen  does  not  exceed  eight  inches  in  length.  The  color  above 
is  a  lively  brown,  sometimes  tinged  with  inirple;  sides  silvery,  belly  silver 
v^  hite. 

The  larger  form  with  relatively  smaller  eye  is  L  macaftkeyi,  Stauffor,  of 
the  same  work.  The  same  form  I  took  in  the  Mispillion  Creek,  Dela- 
ware. It  diflfers  from  old  examples  of  the  latter  in  its  more  slender  form, 
the  width  of  the  head  entering  the  length  4. 60  times  between  orbits  ;  bar- 
bels and  color  as  in  A,  lynx,  .  Specimens  intermediate  in  character  be- 
tween this  and  the  wider-headed  form  served  as  Girard's  types.  They 
were  from  the  Potomac.  Two  specimens  in  my  possession  from  that  river 
have  the  with  head  4.25  times  in  length,  eye  4 — 4.5  times  between  orbits  ; 
long  maxillary,  short  mental  barbels ;  dorsal  nearly  equidistant  between 
muzzle  and  adipose ;  humeral  process  swollen,  rugose. 

One  specimen  from  the  Susquehanna  exhibits  tho  width  of  the  head 
one-fourth  the  length,  as  above  mentioned.  This  renders  the  distinction 
of  Girard's  A»  vufpeculus^  questionable^  since  tho  only  essential  charac- 
ters he  mentions  are  the  following: 

Head  4  times  ;  orbit  i  ;  caudal  0.5  times  in  length,  dorsal  noarar  muzzle 
than  adipose  flu. 

I  have  seen  many  specimens  of  this  cat-fish  from  tho  Conestoga  Creek, 
from  the  Susquehanna,  and  from  the  Delaware,  in  Pennsylvania. 

Some  specimens  fvhich  I  obtained  at  Kewberne,  on  the  Neuse  River, 
were  lost,  but  I  suspect  them  to  have  baen  this  species.  As  it  is  common 
}u  tho  James  River,  it  probably  occurs  also  in  tho  Roanoke. 

Amiurus  lophiuSy   Cope. 
Spooled  nova. 

Tills,  perhaps  tho  largest  species  of  tho  genus,  is  distinguished  by  tho 

*In  Origin  of  Genera,  43, 1  state  that  tho  Groniaa  nigrUahria  Cope  rosemblcs  the  Amiunu  lynx  most 
closoly  among  the  ^ntiuri.  This  Is  an  error ;  tho  comparison  should  he  made  with  4.ne\ulo4H$^ 
from  which  the  form  of  the  anal  fin,  short  h^rhcls,  etc.,  dlatlnsulsU  It, 
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gi^eater  width  of  its  head,  and  the  gape  of  the  mouth,  together  with  the 
decided  hut  shallow  furcation  of  the  caudal  fin.  The  barbels  are  consid< 
erably  shoi*ter  than  in  any  other  species  of  the  fork-tailed  section. 

Head  and  dorsal  region  very  fiat,  the  width  of  the  former  contained  3.5 
times  in  the  length  of  tlie  body  and  head,  and  the  length  of  the  same  en- 
tering the  same  thi'ee  times.  The  depth  at  the  first  dorsal  ray,  enters  the 
same  5.4  times.  That  ray  is  exactly  intermediate  between  the  end  of  the 
muzzle  and  the  posterior  margin  of  the  base  of  the  adipose,  having  thus 
a  more  posterior  position  than  in  A.  lynx,  where  it  measures  the  middle 
of  a  line  terminating  at  the  anterior  base  of  that  fin.  The  free  extremity 
of  the  adipose  is  in  line  with  the  same  of  the  anal.  Radii  D  I.  6;  A.  II. 
19;  y.  8.  The  eye  is  small,  its  long  diameter  entering  the  length  of  the 
head,  measured  on  the  middle  hue  above,  seven  times,  and  six  times  in 
interorbital  space.  Pectoral  spine  weakly;  dorsal  not,  seiTate.  Humeral 
process  strongly  rugose  to  near  extremity. 

.  Maxillary  barbel  reaching  two-thirds  to  three-fourths  the  distance  from 
its  base  to  the  upper  pai*t  of  the  branchial  slit,  the  outer  o^ly  half  way  to 
the  branohiostegal  margin,  the  inner  three-fourths  the  length  of  the  outer. 
The  extremity  of  the  muzzle  is  regularly  rounded,  the  upper  jaw  project- 
ing a  little  beyond  the  upper.  Branchiostegal  rays  nine.  Total  length 
eighteen  inches;  length  dorsal  spine  18  lin.;  do.  pectoral  spine  18  lin.;  do. 
basis  of  anal  35  lin. ;  width  of  head  53  1. 

Color  above  brown;  lower  surfaces,  including  lower  lip,  (yellow  or) 
white  in  alcohol;  mental  beards  white. 

This  species  is  nearest  the  A.  lynx,  Girard,  which  inhabits  the  same 
rivers,  but  is  readily  distinguished  as  above  pointed  out,  and  in  addition- 
ally, by  the  shorter  barbels  and  lower  body.  In  the  width  of  its  gape  it 
exceeds  any  other  North  American  cat-fish,  and  will  allow  of  a  remote 
comparison  with  Lophius  in  this  respect. 

I  obtained  three  specimens  in  the  Washington,  D.  0.  market,  which  came 
from  the  lower  course  of  the  Potomac  river.  It  occurs  in  the  other  tribu- 
taries of  the  Chesapeake  Bay,  and  I  think  I  have  seen  it  in  the  market  of 
Baltimore.  I  have  not  yet  observed  it  in  Philadelphia.  In  the  former 
cities  it  is  deservedly  esteemed  for  the  table,  and  is  more  valuable  than 
the  A.  lynx  and  A,  nehulosuB,  on  account  of  its  superior  size. 

The  last  named  fish  is  sold  in  Philadelphia  and  neighborliood.  It  often 
attains  a  foot  in  length.  I  cannot  distinguish  the  Bim,  albiduSf  Lesueur. 
Pale  and  piebald  varieties  of  the  fish  occur. 

79.  Amiurus  niveivkntuis.  Cope. 

Spec.  nov. 

This  fish  pi-esents  a  great  contrast  to  the  last,  resembling  in  fact  the 
letalurus  eoeruleseenSy  Raf.,  in  its  slender  proportions. 

Width  of  head  4.75  times  in  length,  exclusive  of  caudal  fin.  Orbit  nearly 
four  times  into  interorbital  width.  Depth  5.22  in  length  as  above.  Dor- 
sal spine  three  inches  from  odH  muzzle,  3.5  inches  from  origin  adipose  fin; 
its  posterior  margin  with  a  concealed  seiTation.    Pectoi-al  spine  strongly 
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serrate.  Radii  D  I.  6;  A.  24;  V.  8.  Maxillaiy  barbol  to  near  end  of  hu- 
meral process;  latter  very  nigose  to  near-extremity.  Outer  mental  barbel 
to  branchiostegal  margin.    Br.  rays  ix. 

Color  above  blackish,  sides  silrery  leaden  blue;  below,  including  margin 
of  upper  lip  and  outer  margin  of  ptiaxillary  barbels,  pure  white.  Fins 
ed^d  with  dusky.     Length  of  specimens  8.5  inches. 

From  the  Neuso  River,  N.  Ca. 

In  this  species,  as  in  all  the  fork-tailed  Amiuri  here  described,  the  lower 
lobe  of  the  caudal  fin  is  wider  than  the  superior.  The  young  of  these 
species,  at  least  in  and  A,  lynx,  are  much  moi^  silvery  than  the  adult,  as 
is  the  case  with  some  of  the  lotaluri. 

In  concluding  my  observations  on  this  genus,  I  may  add  that  I  took  A. 
cupreus  in  the  Clinch  River,  in  Tennessee. 

ICTALURUS,  Raf. 
Gill  emend. 

80.   ICTALUIIUS  CCBBULESCEI^S,    Raf. 

This  species  abounds  in  the  French  Broad  and  other  tributaries  of  the 
Tennessee,  as  it  does  in  those  of  the  Ohio.  It  is  everywhere  much  used 
as  food,  though  in  my  estimation  inferior  to  the  large  Amiuri  of  the  East, 
for  though  the  flesh  is  whiter,  it  is  drier. 

SALMO,  Linn. 

81.  Salmo  foktinalib,  Mitch. 

This  species  is  found  in  the  rapid  sti-eams  in  which  the  tributaries  of 
the  Tennessee  and  Catawba  Rivers  head,  in  the  highest  tracts  of  the  Alle- 
gheny Mountain  Region.  I  only  took  them  in  one  of  the  heads  of  the 
French  Broad,  whei-e  the  size  was  much  inferior  to  that  of  trout  from 
similar  localities  in  Pennsylvania.  The  experience  of  other  flshennen  in 
this  respect  was  similar  to  my  own.  Accoixiing  to  Dr.  Hardy,  a  natural- 
ist long  resident  in  Asheville,  well  known  to  the  old  generation  of  stu- 
dents South  and  North,  this  fish  occurs  in  the  headwaters  of  the  Chatta- 
hoochee, on  the  south  slope  of  the  Alleghenies,  in  Georgia.  This  is  the 
first  authentic  instance  of  its  occurrence  in  any  water  flowing  directly  into 
the  Gulf  of  Mexico,  with  which  I  have  met.  From  the  habits  of  the  spe- 
cies it  is  hardly  to  be  looked  for  in  any  other  of  tlie  Gulf  streams  eastward 
of  the  Mississippi.  According  to  Dr.  Peck,  of  Mossy  Creek,  Tennessee^ 
it  is  not  found  in  the  Cumberland  Mountains.  I  did  not  find  it  there  in 
the  heads  of  the  Cumberland  or  Clinch. 

OSMERUS,  Artedi. 

Although  I  am  not  informed  as  to  the  occurrence  of  any  species  of  this 
genus  on  the  coast  or  in  the  rivers  of  North  Carolina,  I  introduce  it  here 
for  the  purpose  of  illustrating  some  species  which  have  beep  placed  in  my 
hands  by  my  friend,  Dr.  Chas.  C.  Abbott,  of  Trenton,  N.  J.  These  were 
procured  and  forwarded  to  him  at  his  request,  by  Chas.  G.  Atkins,  the 
efficient  Commissioner  of  Fisheries  of  the  State  of  Maine,  whose  authority 
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is  here  given  for  the  notes  ou  their  habits  and  places  of  abode,  appended. 
Interest  attaches  to  the  fact  that  the  greater  part  of  the  fishes  are  derived 
from  the  fresh  waters  of  that  State,  and  that  species  of  this  genus,  like 
those  of  the  other  Salmonoid  genera,  Goregouus  and  Balmo,  are  proven  to 
have  a  lacustrine  distribution  in  the  northern  paii;  of  the  United  States. 

Land-locked  Osmeri  occur  in  the  lakes  of  Noi'way.  According  to  Pro- 
fessor Esmark  of  Christiana,  they  are  found  in  Lake  Mjosen,  which  is  500 
feet  above  the  sea,  and  discharges  into  it  by  a  stream  which  has  a  very 
high  fall;  also  in  Nors  Vandsjo,  near  the  town  of  Moss,  and  in  the  Stink- 
sild. 

I  find  three  species  among  our  lake  smelt,  as  follows: 

Eye  large,  one-third  length  of  head;  head  short,  4.23  times  in  length; 
scales,  1.  long.  66;  1.  transv.  10.  o.  spectrum. 

Eye  smaller,  4.5  times  in  head;  head  shorter,  4.75  in  total;  scales 
smaller,  1.  long.  68;  1.  transv.  16.  o.  abbottii. 

Eye  4 — 4.35;  head  4,  longer;  scales,  1.  long.  65-7;  1.  transv.  13  (14). 

C.    VmiDESCEKS. 

Oimerus  S'pe^truiny  Cope. 

Species  noca;  smelt  of  Wilton. 

Established  on  two  specimens  sent  from  the  above  locality  in  Franklin 
Co.,  Maine.  Form  slender,  the  head  short,  with  remarkably  large  eye, 
and  short  mouth  and  maxillary  bones.  Mandible  prominent  when  closed, 
as  in  O.  viridescens,  the  end  of  the  maxillary  bone  not  extending  beyond 
the  line  of  the  middle  of  the  pupil.  Both  the  length  of  the  muzzle  and 
the  interorbital  width  are  considerably  less  than  the  diameter  of  the  orbit. 
The  form  of  the  body  is  more  slender  than  in  the  0.  virideseenSj  the  depth 
entering  the  length  without  caudal  fin,  8.33  times.  Hadii  D.  10.  A.  1.  15. 
V.  8.  The  pectorals  extend  |  the  distance  to  the  base  of  the  ventral s. 
Length  of  a  medium  sized  specimen,  3  in.  6  lin.  Scales  in  about  as  many 
transverse,  but  several  fewer  longitudinal  series  than  in  the  other  species. 

Color  probably  translucent  in  life,  a  silver  band  along  the  upper  part  of 
the  sides.  Side  of  head  and  operculum  silver.  Top  of  head,  middle  dor- 
sal line  and  caudal  fin  so  thickly  punctate  with  black  as  to  be  colored. 

Wilton  Pond  is  near  the  head  of  the  south-west  branch  of  the  Kennebec 
River  in  S.  W.  Maine.  The  characteristics  of  this  species,  according  to 
Commissioner  Atkins,  are  seen  in  specimens  of  larger  size  tlian  those  hero 
described,  which  were  taken  in  breeding  condition. 

Osmerus  abbottii\  Cope. 
Species  )iota. 

This  fish  is  in  general  charactei*s  more  like  the  O.  viridescens  than  the 
last;  it  is  similar  in  the  size  of  the  orbit  and  posterior  prolongation  of  the 
maxillary  bone,  but  the  scales  are  more  numerous  and  the  head  is  shorter. 
Like  the  last,. it  is  considerably  smaller  than  the  common  smelt. 

The  depth  enters  the  length  without  caudal  fin,  seven  times  ;  the  head 
the  same,  4.75  times.  The  orbit  is  less  than  the  length  of  the  muzzle, 
and  scarcely  equal  to  the  interorbital  width.    The  maxillary  is  delicately 
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toothed,  and  reaches  the  line  of  the  posterior  margin  of  the  pupil.  The 
pectoral  measures  half  the  distance  to  the  hase  of  the  venti^al.  There 
ixve  five  specimens  of  this  fish,  which  measure  about  four  inches  in  length, 
and  they  ara  stated  in  the  accompanying  notes  to  be  of  medium  size.  The 
colors,  like  thoee  of  0,  spectrum^  are  darker  than  those  of  0.  viridescenSt 
in  Bpirits.  The  median  line  above  is  dusted  with  black,  and  the  lateral 
scales,  in  several  siHjciraens,  bordered  with  the  same.  Fins  blackish,  es- 
pecially the  base  of  the  caudal.  From  Cobessicontic  Lake,  in  Kennebec 
Co.,  in  Southwest  Maine. 

According  to  Commissioner  Atkins,  this  sj^ecies  spawns  immediately 
after  the  ice  disappears,  and  instead  of  running  into  swift  brooks,  like  the 
vaiieties  of  0.  vindescenSf  hereinafter  described,  lays  its  eggs  on  the  bor- 
ders of  meadows.  The  specimens  described  were  taken  in  breeding  con- 
dition at  the  breeding  season. 

As  I  owe  the  opportunity  of  describing  these  interesting  Osmeri  to 
my  friend  Dr.  C.  C.  Abbott,  I  dedicate  the  present  species  to  him. 

Osmerus  viridescens,  Mitchill. 

Osmerua  ssrgeanti,  Nol'ris.  Proceed.  Acad.  Nat.  Sci.  Phila.,  1808,  98  ; 
loc.  cit.,  1861,  March. 

Two  localities  furnish  specimens  of  land-locked  smelt,  which  I  can  only 
distinguish  from  those  of  salt  water  by  color.  The  first  from  Lake  Mes- 
salouskee,  Kennebec  Co.,  have  a  yellowish  color  on  the  sides,  and  black 
dorsal  line,  top  of  head,  chin,  and  edges  of  lateral  scales.  The  specimen  is 
14  inches  long,  said  to  be  of  medium  size,  therefore  exceeding  the  average 
of  the  0.  viridescens  seen  in  Philadelphia  market,  and  considerably  larger 
than  the  0.  abbotii  and  0.  spectrum.  They  are  called  the  Belgrade 
smelt. 

Commissioner  Atkins  states  that  between  the  10th  and  20th  of  April, 
while  the  lakes  are  still  covered  with  ice,  this  tish  inins  up  into  the  brooks 
and  lays  its  eggs  by  night,  the  eggs  adhering  to  grass  and  stones.  The 
spawning  is  complete  always  befoi'e  the  ice  breaks  up  in  the  lakes.  Tlie 
temperature  of  the  brooks  is  from  82^  to  40^  Fahr. 

The  second  locality  is  Cochnewagn  Pond,  Kennebec  Co.  Specimens  of 
"medium  size"  aro  smaller  than  the  sea  smelt  from  the  mouth  of  the 
Kennebec,  and  larger  than  those  of  0.  abbottii.  They  ai^e  genemlly  simi- 
lar to  the  last  variety.  These  the  notes  state,  breed  later  by  35  days  than 
the  last;  that  is,  12  or  15  days  after  the  ice  disai)pearH,  the  temperature  of 
the  water  being  43^  to  45  \ 

The  breeding  season  of  the  0.  abbottii  intervenes  between  those  of  the 
above  vatieties. 

Commissioner  Atkins  says  that  the  majority  of  the  lakes  of  Maine  con- 
tain smelt  of  some  kind,  and  that  he  frequently  finds  smelt  in  the  stomachs 
of  trout  from  these  lakes. 

ANGUILLA,   L. 

Species  not  identified,  veiy  abundant  in  all  the  Atlantic  waters  of  North 
Cftrolina  (82). 
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the  occurrence  of  the  Photogenis  leucops,  confined  in  Pennsylvania  to  tlie 
heads  of  tlie  Oliio,  and  in  Virginia  to  the  Kanawha,  not  only  in  the  Ca- 
tawba, but  in  the  Neuse.  In  fuii;her  illustration,  I  append  a  list  of  spe- 
cies from  the  South  Fork  of  the  Cumberland,  in  the  Cumberland  Moun- 
tain region,  near  Kentucky. 

Micropterus  fasciatus.  Semotilus  corporalis. 

Ambloplites  rupestris.  Ceratichthys  biguttatus. 

Lepomis  nitidus.  Hypsilepis  cocogenis. 
Percina  caprodes.  "         galacturus. 

Etheostoma  blennioides.  **  ardens. 

PoDcilichthys  coeruleus.  Albumellus  micropteryx. 

**  camurus.  Ilybopsis  longiceps. 

**  sanguifluus.  Photogenis  telescopus 

Plyostoma  cymatogrammum.  Campostoma'  anomalum. 

"         simoterum. 
Ptychostomus  erythrurus. 
Catostomus  nigricans.  Twenty-one  species. 

Although  separated  from  the  waters  of  the  French  Broad  by  the  high- 
est ranges  of  the  Cumberland  Mountains,  and  flowing  to  the  North,  while 
the  former  flow  to  the  South,  there  is  no  important  difference  between 
their  fish  inhabitants  observable.  The  difference  as  compared  with  the 
case  of  the  Catawba  River,  has  reference  in  part  to  the  difference  in  ele- 
vation of  the  mountain  I'anges  sepai^ting  them.  Those  of  North  Carolina 
rise  to  6740  ft.,  while  according  to  Prof.  Safford,  the  highest  point  of  the 
Cumberland  is  only  8000  feet. 

Two  curious  points  in  the  above  list  may  be  observed,  viz:  the  occur- 
ence of  Hypsilepis  ardens,  and  Hybopsis  longiceps;  species  which  I  only 
found  in  the  James  and  Roanoke  in  Virginia,  and  not  in  the  Western 
watei's,  and  which,  while  they  occur  in  the  Cumberland  (the  H.  longiceps 
in  the  Clinch  also)  I  did  not  find  in  the  State  of  North  Carolina! 

Mimetic  Analogy,  A  curious  case  of  this  occurred  to  me  in  three 
species  of  fishes  which  I  took  in  a  small  tributary  of  the  Yadkin  River,  in 
Roane  Co.,  N.  Ca.  Among  several  others  there  wei*e  varieties  of  the 
widely  distributed  species,  ChsBnobryttus  gillii,  Hypsilepis  analostanus, 
and  Ptychostomus  pidiensis,  (each  representing  a  different  family)  which 
differ  from  the  typical  form  of  each  in  the  same  manner,  viz:  in  having 
the  back  and  upper  part  of  the  sides  with  longitudinal  black  lines,  pro- 
duced by  a  line  along  the  middle  of  each  scale.  This  peculiarity  I  have 
not  observed  in  these  species  from  any  other  locality.  Until  I  had  exam- 
ined them  I  thought  them  new  species. 

The  only  other  species  presenting  such  marking  in  the  Yadkin  River, 
is  the  large  pereh,  the  Roccus  lineatus.  According  to  the  theory  of  Na- 
tural Selection,  a  resemblance  to  this  well-armed  si)ecies  might  be  of  ad- 
vantage to  the  much  weaker  species  in  question,  yet  the  same  species  co- 
exist in  other  rivers  without  presenting  the  same  mimicry. 

A.  p.  s. — VOL.  XI. — 34e 
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X'.i'"i    Jl^tUfk-r,  August  19,  1870, 

IV^sorit,  lour  mcinWrs. 
Vioo  Prcsi«Urit»  rrv>r.  J.  C.  C'rkSv<on,  in  the  Chair. 
A  h'tt«T  ot  inknow  tolijoiuont  was  rtvciveil  tnnu  the  Rovai 

I>oiiatioiw  for  tho  LiKrurv  \vor^»  nvoivtnl  tn>m  the  S<K*iotios 
at  Mtwow,  OiVi'iiUulu  Homu  Strasbourg,  lAUsauue^  Si^lom 
and  \Voret*>ier;  th«»  Aoadomies  at  St,  IVtersburg,  Cofvn- 
hai:t»ii>  Vienna,  antl  rUioa^ii :  the  OK'^ervatory  at  St.  Potor^- 
hurir;  the  iiiH>l«>i:iral  S<vietu*s  at  Vienna,  Berlin  ami  Flor- 
ence:  the  Hospital  at  Rome;  the  Royal  and  Zoologiot^l  So- 
eiotie<  in  Lon^lou ;  tl\e  H»nal  Sivietv  in  Dublin;  the  Orients! 
Sivietv,  ami  Yale  Colleiiv  at  New  Haven;  the  Fraukliu 
In>tiluleranil  Mtxlieal  Xew^  at  Philadelphia;  the  FreoiitnenV 
Bureau  and  H4)wanl  Tniversity  ;  Ilerr  Diimiehen  of  IWrlin  : 
SiiT.  l>i>ra  d*Istroa  of  Athens;  Dr.  Andi\?ws  of  Chicagv.\  and 
Mr.  Kdmund  Quinev  of  IWton. 

The  death  of  Mr.  Samuel  V.  Merriek,  a  meiuWr  of  the 
Soi*iet y,  wtu*  announctxl  by  Prof.  Trego,  as  having  iX*eurrt.Kl  cU 
Philadelphia  on  the  ISth  inst.,  in  the  TOth  year  of  his  age. 
On  motion.  Dr.  D.  R.  GiXKlwiu  w;4s  rtHjuosttxl  to  prejvare  an 
obituarv  notice  i>f  the  dtveiisal. 

The  death  of  Sir  James  Copeland,  M.  D.,  a  meml^jr  of  the 
S<K*iety,  wivs  announetnl  as  having  taken  place  in  Loudon, 
July  14,  in  the  77th  year  of  his  age.  Dr.  Popper  was  ajv 
pointed  to  prei^ire  an  obituary  notice  of  tho  deeeaseih 

Prof  CojK^  coinmunicatoil  a  pa{>or  entitleil  **  Eighth  Contri- 
bution to  tho  IIer|K»tology  of  Tropical  America.**  (SiH>  IV>- 
eeediugs,  l)elo\v.) 

Prof.  Cope  communicated  a  paper  ontitleil  "  Contribution 
to  the  Ichthyology  of  the  Marafton.**  ^Seo  Proceedings  Kdow.^ 

Prof  CoiH^  cinnmnnicated  certain  statements  concerning 
Lio'lon  perlalHSy  Cope;  and  the  results  of  his  studies  o( 
the  Crania  of  tho  orders  of  Reptilia  and  Batrachia  rec^ent  and 
extinct. 


Aupiist  19, 1870.  '*^  '  [Cope. 

Prof.  Cope  stated  that  he  liad  been  acquainted  for  some  time  with  a 
Mososauroid  reptile  from  the  white  rotten  limestone  of  Alabama,  and  had 
formerly  thought  it  to  be  the  Mososaurus  brumbyi,  of  Gibbes.  He  was 
satisfied  of  the  error  of  this  determination,  and  as  the  hsBmal  arches  of  the 
caudal  vertebrae  were  not  co-ossified,  he  referred  it  to  the  genus  Liodon, 
under  the  name  of  X.  perlatua,  A  dorsal  vertebra  had  been  already  de- 
scribed in  the  Synopsis  of  Extinct  Batrachia  stnd  Reptilia  of  North 
America,  Trans.  Amer.  Philos.  Soc,  1869,  198. 

Prof.  Cope  communicated  some  results  of  his  studies  of  the  structure  of 
the  crania  of  the  orders  of  Heptilia  and  Batrachia,  recent  and  extinct. 
He  explained  the  characters  of  the  Ichthyopterygia  as  follows  : 

The  quadratojugal  present  (squamosal  of  Owen,  Anatomy  of  the  Ver- 
tebrata);  poaiorbital  (of  Owen)  present..  The  squamosal  (supratemporal 
of  Owen)  extending  over  the  inner  side  of  the  parieto-squamosal  arch  so 
as  to  conceal  the  parietal  portion  of  it,  to  the  anterior  part  of  the  tem- 
l^oral  fossa,  and  in  contact  with  its  fellow  of  the  other  side.  It  sends 
down  a  columella  to  the  pterygoid.  It  extends  also  for  a  remarkable 
distance  downwards  behind  the  osquadratum.  ?  Opistlioiic  present.  A  dis- 
tinct element  exists  behind  the  quadratum,  which  he  thought  might  be  the 
suprastapedial,  otherwise  called  the  incus,  or  hyomandihular,  according 
to  Huxley.  The  pterygoid  prolonged  backwards  and  expanded,  in  contact 
with  the  basi-occipital,  and  extending  from  it  to  the  quadratum.  The  pos- 
terior pair  of  elements  of  the  superior  face  of  the  cranium  being  deter- 
mined to  be  squamosals,  the  interpretation  of  the  anterior  elements  be- 
comes simple.  The  rhombic  element  with  fontanelle  is  parietal  (frontal 
of  Owen  Anatomy  of  Vei'tebrata),  and  the  preceding  pair  are  the  frontals 
(nasals,  Owen).  The  true  nasals  were  shown  to  lie  at  the  proximal  end 
of  the  nares. 

The  structure  of  the  suspensorial  region  in  the  Anomodont,  Lystro- 
saurus,  was  next  pointed  out.  In  this  order  there  is  no  quadratojugal 
arch,  and  the  zygomatic  arch  contains  a  very  small  postorbital.  The 
squamosal  has  an  extraordinary  development,  and  extends  on  tlie  parieto- 
quadrate  arch,  and  on  the  inner  side  of  the  temporal  fossa  on  each  side  of 
the  parietal.  The  parietal  is  not  so  far  concealed  as  in  Ichthysaurus,  but 
its  posterior-lateral  process  may  be  seen  wedged  in  between  the  squamosal 
and  the  thin,  plate-like  opisthotic,  which  lies  external  to  the  supraoccipi- 
tal  on  each  side.  The  opisthotic  is  the  parietal  of  Owen,  and  the  parietal 
branch  of  the  squamosal  is  the  mastoid  of  the  same  author. 

This  branch  in  Ichthyosaurus  and  Lystrosaurus  is  continuous  with  the 
zygomatic  portion  of  the  bone,  though  another  element  might  have  been 
originally  coossified  with  it.  The  posterior  portion  of  the  squamosal  is 
prolonged  remarkably,  it  is  applied  to  the  posterior  face  of  the  quad- 
ititum,  and  extends  to  its  articular  extremity.  The  qtiadratumis  a  small 
bone  of  a  plate-like  fonn,  in  contact  with  the  squamosal  above  and  the 
?prootic  inwardly  and  anteriorly.  Suprastapedial  not  distinguished.  The 
parietal  branch  of  the  squamosal  sends  down  a  columella  to  the  pterygoid. 
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The  pr«H'Y»r  U  a  diHtinct  thoujfh  sniall  bone^  below  and  in  ftont  of  t."r 
M{uanio(ial.  The  |>n»s]>)ion(itd  is  plate  like,  and  much  as  in  tli^  Orvx-- 
mlllia. 

Prof.  CoiH*  t bought  that  the  Anomodontia,  one  of  the  eariiest  vTtmmss.:." 
ty|H>M  of  Kept  ilia  are  one  of  the  bi'st  examples  of  a  generalised  ^rr^^*:: 
among  the  vertehnita.  Thus  the  structure  of  the  posterior  part  of  tr-e 
Cranium  is  kirgi'ly  that  of  Io)ithyopterygia,  and  partially  that  of  T.jMv-r- 
tilia ;  of  the  oral  i»ai*ts  of  the  cinntum,  the  prootio  and  maiidibK^«  «" 
Testudinata.  The  vertebral  characters  are  partly  those  of  Ichthyo|>t«^rT« 
gia,  and  the  sacrum  and  rib  articulations  those  of  Diuosauria.  The  }>e^ 
culiar  presphenoid  is  chanict eristic  of  Cn>codiUa,  and  the  osaeous  iutor-- 
orbital  M^ptnm,  of  the  UhyucluH^cphalia. 

The  |M>sition  of  the  ]Hv<tcrior  phite  of  the  squamosal  in  Ichthyoptoi^nriA 
and  Anomodi>utia  seemed  ct>nclusive  as  the  homology  of  that  element  >Rriih 
the  lM>ue  covering  the  cartilaginous  ipnulnitum  in  lisitrachia  Anura«  aiul 
the  osNCOus  quudnitum  in  rnHlcla  aiul  Dipnoi,  called  tympanique  by 
(\ivicr«  and  tem|H>n>-mivst<>idcan  by  Pugt's.  This  lH>ne  had  beim  iUrea«l\ 
homologiKiHl  with  the  preoiH'rculum  of  Teleostci  by  Huxley,  ami  it  is 
thought  that  its  present  determination  in  the  Ueptilia  establisluHi  tlieseric«I 
luunology  of  the  preoperculum  of  the  tisli  with  the  84]uamosal  p)«ite  of 
the  mammal. 

Prof.  Kirkwood  communicated  a  paper  "  On  the  Mass  of 
the  Astcrouls  between  Mars  and  Jupiter."  (See  Proceedings 
below.) 

Prof.  Crt*sson  described  the  thunder  storm  of  the  4th  inst, 
at  the  Behnont  Water  Works. 

And  the  Soi.uety  was  adjounied. 

On  the  MASS  of  ASTEROIDS  hft\t*en  mab6  and  jvpitkr.    By  Prcw 
FK880R  Daniel  Kirkwood,  Bloomin^on,  Indiana. 

AcconUnj;  to  Leverrier,  the  total  ma^^  of  the  rin^  of  minor  planet^s  does 
not  exwetl  |th  of  the  earth's  miu^s  or  ^  Au^th  of  that  of  Jupiter.  So  g^n^t 
a  tlispn>|)ortion  In^tween  two  a(\jaoent  planets  is  without  a  parallel.  Is 
tlie  fact  susceptible  of  a  pi\)bul>lo  explanation? 

Were  the  sun  transformed  intA>  a  (^lu^^cous  spheund  with  an  equatorial 
radius  etpial  to  the  diameter  of  the  earth's  orbits  a  large  number  of  the 
known  asten>ids  would,  in  perihelio,  plunge  into  the  solar  mass  anti  lie 
reunited  with  it.  Now  this,  in  all  pix)bttbility,  is  pivciscly  what  oeourreti 
soon  after  the  aluindonment  of  the  asteroid  zone,  while  the  sohur  nebula 
was  in  the  proct^ss  of  condonstitiou.  The  i)owerful  mass  of  Jupiter  would 
produce  great  eccentricity  in  jmrts,  at  least,  of  the  primitive  ring.  Large 
|K>rtions  of  its  matter,  or  a  considcmble  numlnn'  of  minor  planets  in  a 
state  of  vapor,  may  thus  have  Iwen  pivcipitattnl  upon  the  sun  before  the 
latter  had  contracted  within  their  perihelion  distance.  Tlu  small  mass 
of  Mars  may  perhaps  be  accounted  for  on  the  same  hy()othesis. 
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A  REGISTER  of  METEOROLOGICAL  OBSERVATIONS  made  at 
BOIS  CHENE,  near  Port-au-Prince,  Hayti.  By  Prof.  A.  Ackerman, 
National  Museum. 

(Bead  before  the  American  Philosophical  Society ,  July  15,  1870.) 

INTRODUCTORY  REMARKS. 

All  the  meteorological  observations  have  been  made  at  ^'Bois  Ch6ne,'' 
S.E.  from  the  harbor  of  the  Capital,  at  an  elevation  of  53  meters  above 
the  mean  level  of  the  sea,  with  the  exclusion  of  those  comprised  between 
the  19th  May,  1866,  to  the  17th  November,  1867,  which  have  been  made 
at  ^'Lalue,"  suburb  E  of  the  Capital,  country  seat  of  General  Lamothe, 
elevation  57  meters* 

The  rain-guage  used  is  that  of  Babinet;  its  surface  of  reception  is  four 
square-decimeters,  so  that  a  centilitre  of  water  represents  ^  millimeter 
of  rain  in  elevation.  No  building,  trees  or  other  obstacles  influenced 
the  quantity  of  received  rain,  and  in  oixier  to  avoid  a  correction  for  evap- 
oration, the  water  was  measured  after  every  rain,  except  what  fell  at 
night,  which  was  registered  before  sunrise,  and  without  having  applied  a 
correction.     Elevation  of  the  funnel  above  ground  3  feet. 

The  diurnal  rain  comprises  that  which  fell  between  6  o  clock  A.  M.  and 
6  o'clock  P.  M.,  and  nocturnal  rain  that  which  was  received  in  the  re- 
maining twelve  hours. 

As  to  the  division  adopted  for  the  electric  phenomena  of  the  atmos- 
phere, the  first  column  reproduces  the  number  of  days  during  which  it 
thundered,  and  lightning  was  perceived;  however,  one  phenomenon  may 
have  been  independent  of  the  other,  for  example:  the  thunder  was  heard  in 
the  moniing,  and  the  lightning  seen  in  the  evening  of  the  same  day;  this 
day  is  noted  in  the  first  column.  In  order  to  diminish  a  sort  of  want  of 
precision  in  this  first  column,  the  last  column  represents  the  days  of 
**orages"t  which  passed  above  town  or  its  near  environs,  notwithstanding 
they  have  already  been  counted  in  the  first  column.  The  number  of  days 
during  which  thunder  alone  was  heard,  or  lightning  only  perceived,  form 
the  successive  columns  and  can  only  be  considered  as  minima,  for  tlie 
phenomena  may  have  escaped  observation,  principally  lightning  at  night. 

There  are  days  during  which  thundering  lasts  for  hours,  and  others 
when  lightnings  are  so  numerous  in  the  evenings  as  to  amount  from  80  to 
80  in  a  minute  of  time,  and  so  for  several  hours.  Particulars  about  light- 
nings, on  colors,  numbers,  bifurcations,  multiple  divisions,  distances 
ascending  and  descending,  &c.,  &c.,  have  been  published  in  the  Moniteur 
OfSciel  of  the  Republic. 

Relative  to  temperature,  the  thermometers  are  standard  instruments, 
from  the  best  makers  in  Paris,  divided  on  the  stem  into  i  centigrades,  so 
that  a  tenth  of  a  degree  is  easily  estimated;  from  time  to  time  the  varia- 
tion of  zero-point  was  verified  and  the  correction  applied  to  the  obser- 
vations. 

*  "Lalue"  and  "Bols  Ght^ne"  are  situated  about  a  mile  ttom  the  sea  shore,  and  both  stations  near 
together,  about  H  part  of  a  mile  asunder. 

t  Thunder  storm  and  rain, 
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The  instruments  have  no  frame,  and  are  freely  suspended  without  be- 
ing shaken  by  the  wind.  The  absolute  minimum  is  given  by  a  Ruther- 
ford spirit  therm  ^  and  the  absolute  maximum  by  Kegretti  &  Zambra's 
mercurial  therm.,  both  Salleron's  construction  at  Paris. 

The  hourly  observations  of  temperature  are  performed  by  **Bregxiet's 
thermometrographe  horaire  No.  6,"  [See  Arago,  not.  scientif.  vol.  V, 
pp.  628-632,  and  Besains:  physique,  vol.  I,  page  247;  or  Daguin:  pbys. 
vol.  II,  page  546,  etc.]  This  instrument  having  an  arbitrary  scale,  it  was 
compared  with  a  standard  therm,  in  two  constant  temperatures,  and  fur- 
ther checked  by  numerous  simultaneous  observations.  Breguet's  No.  6 
acts  in  the  most  satisfactory  manner,  but  is  much  more^  sensible  than 
other  thermometers,  so  that  for  the  comparisons  the  instruments  were 
read  at  a  distance  with  the  aid  of  a  cathetometer,  and  further  all  the  cares 
taken  to  obtain  correctness,  etc. 

The  exposure  of  all  the  instruments  is  as  follows: 

A  square  room  of  14  feet  a  side,  has  oi)enings  towards  the  four  cardinal 
points,  a  covered  gallery  on  the  South  side,  is  without  ceiling,  covered 
with  shingles,  so  that  the  air  circulates  freely  day  or  night,  from  what- 
ever direction  the  wind  is  blowing. 

On  the  North  side  is  the  window  furnished  with  latticed  blinds,  painted 
white,  nearly  of  the  same  form  as  prescribed  in  the  "Directions  for 
meteorol.  observ.'*  Smithsonian  Institution  1860,  fig.  2.  Elevation  of 
thermometers  above  ground  10  feet. 

The  mean  daily  temperature  (and  consequently  the  mean  monthly  and 
annual)  are  the  results  of  the  24  registered  hourly  observations.  The 
given  factor  is  the  co-eflBcient  by  which  the  difference  between  the  abso- 
lute maximum  and  minimum  is  to  be  multiplied,  and  the  product  added 
to  the  minimum,  in  order  to  obtain  the  same  mean  daily  temperature  as 
given  by  Breguet's  hourly  thermometrograph. 

About  ten  personal  observ.  were  made  daily,  with  free  thermom., 
psychrom.,  barometer,  winds,  clouds,  &c.,  &c.,  besides  the  reading  of  the 
maxim  and  minim  and  the  said  thermometrograph,  thermometer  exposed 
to  the  sun,  to  nocturnal  radiation,  etc. 

The  second  decimal  of  Fahrenheit  degrees  does  not  occur  in  observa- 
tion, and  is  either  the  result  of  the  mean  addition  or  produced  by  the  re- 
duction of  Centigrades  into  Fahrenheit  degrees. 

The  barometers,  Fortin's,  had  been  compared  with  the  barometer  at 
the  astron.  observatory  in  Paris,  and  the  makers  had  given  the  coiTCction, 
a  constant,  for  every  one.  Further,  the  observations  were  corrected  for 
capillarity,  the  column  reduced  to  the  temperature  of  zero  degree  (32° 
Fahrenheit)  and  reduced  to  the  mean  level  of  the  sea  by  the  formula  of 
Jamin,  Cours  de  physique  de  I'^cole  poly  technique,  vol.  I,  end  of  page 
263. 

X  =  18405'"  (1  +  0.002552.  cos  2  L)    fi  + ^iHiil  log  JL-    ; 

L  1000        _J  h 

H  &  h  being  reduced  to  (P  C.     X  being  known  the  value  of  H  gave  the 
pressure  on  the  level  of  the  sea. 
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Meteorological  Station  of  Port  au  Prince, 
Extracted  from  the  Registers. 
I.  Rain  and  Electrical  Phenomena. 


1863. 


Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


1864. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


1865. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Auk. 

Sept. 

Oct. 

Nov. 

Dec. 


Bain  expressed  in  millim. 


total. 


82.60 

128.00 

257.00 

91.50 

18.50 


diurnal' nocturnal 


Number  of  days  of  observed. 


a 

(1 


47.50 
16.25 
85.00 
27.25 
inappr. 


677.50 

176.00 

0.75 

inappr. 

16.50 

123.75 

110.75 

0.00 

212.00 

0.00 

260.75 

133.00 

59.50 

1.60 

108.75 

45.25 

223.50 

152.50 

164.25 

11.50 

170.75 

48.00 

61.00 

17.00 

45.50 

10.50 

1541.25 

434.75 

20.40 

4.00 

13.00 

0.00 

77.75 

0.00 

193.50 

8.00 

461.25 

167.75 

74.76 

44.25 

103.00 

38.00 

129.00 

54.00 

298.25 

131.75 

151.50 

46.25 

158.50 

14.60 

28.00 

0.00 

1698.90 

498.50 

35.00 

111.75 

172.00 

64.25 

18.50 


13 
17 
23 
13 
6 


401.50 


0.75 

108.25 

110.75 

212.00 

127.75 

58.00 

63.50 

71.00 

152.75 

122.75 

44.00 

35.00 


T*: 


72 


2 
14 
11 
15 
17 

7 
14 
19 
13 
13 
13 

7 


1106.50  145 


16.40 

13.00i 

77.75 

185.50, 

293.50. 

30.60 

65.00, 

75.00 

166.601 

106.25 

144.00, 

28.00 


6 

5 

12 

19 

24 

14 

10 

15 

20 

22 

9 

2 


1200.40  157 


thunder  & 
liglitning. 


thund'r 
alone. 


Ughtn'g 
alone, 


2 
17 
2 
1 
0 


22 


0 
3 
0 
2 
6 
5 
8 
16 
20 
1 
2 
2 


63 


0 

0 

0 

2 

17 

8 

7 

9 

11 

13 

4 

0 


0 

0 

1 

0 

2 

3 

0 

1 

1 

0 

1 

1 

0 

0 

0 

21 


0 
0 
0 
1 
4 
8 
2 
3 
8 
3 
2 
1 


0 
0 
0 
0 
0 
1 
0 


Number  of 

thunderstorms 

over  the 

town  or  its 

environs. 


total '  nocturnal 


1 
2 
1 
1 
0 


71 


.32 


9 


0 

4 

6 

0 

0 

0 

1 

2 

0 

0 

0 

0 

1 

2 

2 

1 

1 

1  * 

8 

0 

2 

6 

0 

3 

1 

0 

6 

2 

0 

9 

1 

0 

0 

0 

0 

2 

0 

0 

1 

0 
0 
0 
2 
1 
1 
2 
6 
1 
0 
2 
1 


26 

15 

0 

0 

0 

0 

0 

0 

0 

0 

4 

2 

3 

3 

4 

3 

3 

1 

3 

1 

3 

2 

1 

1 

0 

0 

'    21 


13 
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II.  Rain  and  Electrical  Prkxomena. — Continm^ii^ 


lUln  f  xpreiwd  In  mtlllm.      Number  of  dA>*9  of  obaerred. 


1S(H 


tt>^j%'ii  or  ifc^ 

,  -^      thumler^  thunder  ItsIttnV 

total,   (liurnnl  nocturnal    i-      UKhtnliie.    aion<*.     luone.   '  tolaiL  n**«^urt»ji' 


«l»u. 

.'>T.'r» 

IHV 

44ir» 

V 

2 

I 

0 

a 

^ 

KoK 

t:v:-» 

l'J.t>l> 

Itl.-M) 

12 

•> 

u 

«• 

1 

I 

I 

March. 

l4«»-:.« 

.\«0 

144  1V» 

11 

0 

0 

0 

0 

*» 

April. 

,*?ivj :'» 

Inappr. 

'm:'Ss 

•>•> 

H 

«• 

1 

s 

>«» 

May. 

2lVv:m» 

iuAt) 

^^ii\:t^ 

B 

la 

1 

I 

4 

5 

«lunt\ 

l4'vH> 

•.*7.'r> 

1K7:> 

17 

la     '. 

8 

1 

a 

cl 

July, 

l.-Kt    Ml 

*liv  .0 

:»4jio 

\:> 

la 

10 

1 

« 

.* 

Aug. 

r:.v  ^> 

S,7*» 

lir».7."» 

IS 

10 

4 

0 

» 
1 

« 

S«M»L 

i;>i  0 

37.  J> 

m.oi> 

20 

20 

a 

a 

6 

5 

ihU 

lli».»«0 

:«5Ui» 

7U*^ 

2i> 

7 

4 

1 

4 

4 

Nov. 

ii\'i«> 

s.ii"i 

41*  S^ 

n 

1 

0 

0 

0 

O 

Dw. 

.'xvi") 

Innppr. 

.Vvi-» 

m 

0 

0 

10      ^ 

0 

*» 

17UV.<M 

livvi  7:» 

!?,» 

v>:» 

So 

»» 

;u 

\m. 

*1an. 

M.25 

0.00 

M.2?i 

4 

0 

0 

0 

0 

o 

K»'K 

2»v::» 

.V»>o 

2l.7:» 

0 

•> 

0 

0 

I 

o 

March. 

•ji'  ::> 

2(10 

•JO.7^ 

^ 

1 

1 

1 

0 

0 

April. 

v.j^>..v> 

14.7:> 

1*4. 7:> 

la 

n 

0 

u 

0 

0 

May. 

:ej.T:> 

rt».m» 

♦Jry  7:^ 

17  . 

la 

2 

a 

5 

$ 

June. 

ITT.iO 

:!s.-'» 

14S.7:> 

17 

11 

•• 
1 

u 

I 

July.     , 

:>4.iv> 

41  ■>«» 

ij.7:> 

9  . 

la 

1 

4 

2 

0 

Aug. 

la^  ::> 

47.*J'» 

91.  :m 

1.1 

i:» 

8 

0 

4 

4 

S«'pt, 

.*v2,  ".> 

*2S.J.*> 

24.:'f» 

1 

14 

1 

6      • 

2 

2 

4  VI, 

I'i'KTA 

a7:> 

UvOO 

12    ■ 

17 

a 

1 

m 

o 

Nov. 

«^r» 

i\».;io 

4..7A 

1.1  • 

7 

2 

8 

a 

I 

Dec 

4l..^0 

o,m» 

4l..^0 

a 

0 

0 

1 

0 

O 

l'->77,2:> 

inJ-i** 

lirJ7.0U  119 

«) 

25 

1» 

2D 

la 

186*.    . 

1 

Jnn. 

a.v 

a2A 

0.2.1 

2 

0 

0 

1 

0 

0 

Feb,     ' 

l4ar» 

i.'r> 

142.»H> 

17    . 

7 

0 

3      . 

,  1 

1 

March. ! 

8<v::. 

10.00; 

|IVm> 

15 

I 

0 

0     . 

0     ■ 

0 

April. 

lOitO 

47.m> 

.\\0i» 

1''    . 

4 

0 

0 

,    0 

0 

May. 

siT.:io 

ll.\(H> 

iOJ^.V^ 

2:1    ; 

17 

4 

'       I 

'  6    : 

ft 
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1  I 

1 

July. 

4J.7:» 

Ut<0' 

2S.75 

^^  . 

14 

2 

1      12 

'  5 

a 

Auk. 

V-H.V) 

4^i.;.o 

8lv(H> 

la  '■ 

IS 

a 

'       iV 

7     ' 

fi 

Sept. 
(K't, 

*>J.U> 

l.M.OO 

lai.u) 

24  . 

21 

4 

0 

1^^     . 

la 

lis,u> 

1.^7o 

im.2.-> 

14  . 

10 

5 

a 

1 

I 

Nov. 

UT.To 

2*),  00 

8S.T.> 

17  ;. 

H 

1 

2 

a    ■ 

a 

Dec. 

4^HIH 

2l>.00 

iHX) 

10  1 

0 

0 

1 

0 

0 

l4:uoo    4i>2.:>o 


wi.v»  i?.> 


liv 


2l> 


28 


40 


ao 


1870.1 


503 


[Ackerinan. 


III.    Rain  and  Electrical  Phenomena — Continued. 


Number  of 

Rain  expressed  in  miUIm. 

Number  of  days  of  observed. 

thunder- 
storms over 

1869. 

the  town  or 

.| 

thunder  A 

thund'r 

lightn'g 

Its    environs. 

total,      diurnal 

nocturnal. 

11.75 

2 

9-1 

lightning. 

alone. 

alone. 

total 
0 

nocturnal 

Jan. 

26.75 

15.00 

1 

0 

0 

0 

Feb. 

141.00 

7.50 

133,50   12 

2 

0 

1 

1 

1 

March. 

108.75 

6.50 

103.25   14 

1 

1 

0 

1 

1 

April. 

123.25  inap. 
326.25  105.00 

123.25,  17  1 

5 

1 

0 

0 

0 

May. 

221.25 

18 

15 

3 

0 

7 

5 

June. 

139.25;  64.50 

74.75 

12 

18 

4 

1 

9 

4 

July. 

97.50    48.50 

49.00 

16 

21 

6 

0 

8 

1 

Auk. 
Sept. 

265.50,158.25 

107.25 

22 

21 

7 

0 

10 

3 

267.25,  31.25 

236.00 

22 

19 

6 

2 

T 
1 

6 

Oct 

151.50 

25.00 

12(5.60 

18 

17 

4 

4 

6 

6 

Nov. 

28.75 

6.00 

22.75 

7 

4 

1 

3 

0 

0 

Dec. 

6.00 

1.00 

5.00 

3 

0 

0 

1 

0 

0 

1681.45  467.50 

1214.25:  170 

124 

31 

12 

48 

27 

Days  of  electric 

1541.25 

434.75 

1106.50 

145 

a 

b 

c 

26 

16 

phenom.  a«biO. 

1S64 

63 

~21~ 

5 

89 

1865 

1698.90  498.50 

1200.40 

157 

71 

32 

9 

21 

13 

112 

1866 

1716.00  377.25 

1338.75 

179; 

96 

36 

10 

39 

31 

140 

1867 

1277.25  250.25 

1027.00 

119 

99 

26 

18 

20 

13 

142 

1868 

1435.00  492.50 

942,50 

179 

106 

29 

28 

40 

30 

163 

1869 

1681.45 

467.60 

1214.25 

170 

124 

31 

12 

48 

27 

167 

The  remarkable  increase  of  days  of  electric  phenomena  is  not  yet  accounted  for. 
Nothing  has  been  changed  in  the  mode  of  observing,  or  hours  of  observing,  and  all  are 
personal  observations.  I  may  add,  that  for  the  last  four  years  agriculture  has  been  ne- 
glected In  the  mountains  surrounding  the  town. 


January. 

February, 

March, 

April, 

May, 

June, 

July, 

August, 

September, 

October, 

November, 

December. 


Mean  value  of  a  rainy  day  in  millim. 


1866. 

1866. 

1867. 

1868. 

1869. 

4.08 

6.36 

12.81 

0.25 

2.97 

2.60 

6.30 

2.98 

8.43 

11.75 

6.48 

13.57 

4.65 

6.78 

7.77 

10.08 

16.47 

15.35 

6.80 

7.25 

18.80 

12.68 

18.98 

12  70 

18.12 

5.34 

8.56 

10.41 

a7i 

11.60 

10.30 

10.03 

6.03 

3.29 

6.10 

8.60 

6.97 

9.25 

9.96 

12.06 

14.90 

a57 

7.53 

11.75 

12.15 

6.90 

5.50 

10.56 

8.43 

8.42 

17.60 

11.40 

4.21 

6.93 

4.11 

14.00 

9.25 

13.83 

4.30 

2,00 
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Stated  Meeting y  September  16,  1870. 
Mr.  T.  P.  James  in  the  Chair, 

Present,  six  members. 

Letters  accepting  membership,  were  received  from  Dr.  Wil- 
liam Pepper,  dated  1215  Walnut  Street,  Philad.,  July  16 ;  Dr. 
William  Boeckh,  dated  Christiana,  Monday,  Aug.  11th  ;  Dr. 
E.  E.  Beadle,  dated  212  south  Eighth  Street,  Philadelphia, 
Sept.  7th,  1870. 

Letters  acknowledging  the  receipt  of  the  Society's  publica- 
tions, were  received  from  the  Eussian  Geographical  Society 
(79, 80) ;  the  Austrian  Academy  (78, 80) ;  the  Cambridge  Phi- 
losophical   Society  (Xl.ii);   and  the  Cincinnati  Observatory 

(82,  83). 

Letters  of  Envoy  were  received  from  the  Eussian  Geogra- 
phical Society ;  the  Austrian  Academy ;  M.  Dora  d'Istria ;  and 
the  United  States  Naval  Observatory, 

Donations  for  the  Library  were  received  from  M.  Prud- 
homme  de  Borre,  of  Brussels ;  the  Geographical  Society  and 
Cours  des  Sciences,  at  Paris ;  the  British  Association ;  London 
Meteorological  and  Geological  Societies ;  Cambridge  Philo- 
sophical Society ;  Canadian  Naturalist ;  Silliman's  Journal  ; 
Prof.  C.  H.  Hitchcock ;  the  Medical  News  ;  Penn  Monthly  ; 
Howard  University  ;  and  the  United  States  Naval,  and  Cin- 
cinnati Observatories. 

On  motion,  the  Howard  University  was  placed  on  the  list 
of  correspondents  to  receive  the  Proceedings. 

On  motion,  Prof.  Cope's  "  Eight  Contribution,  &c.,"  was 
ordered  to  be  published  in  the  Proceedings.    (See  page  553). 

Pending  nominations  651,  652,  654,  655,  and  new  nomina- 
tions 660,  661,  were  read. 

And  the  Society  was  adjourned. 

A.  p.  S.— VOL.  XI— 87e. 
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Stated  ifeftinjy  October  7<A,  1870* 

Mr.  Fralev,  Vice-President,  in  the  CLair, 

Present,  sixteen  members. 

A  letter  was  received  from  Dr.  Goodwin,  accepting  V,.> 
a|>j>ointnient  to  prcj^are  an  obituary  notice  of  Mr.  Merrick, 

A  letter  acknowleilging  the  receipt  of  Proceedings  SI  av  .-- 

^3,  was  received  from  the  McGill  Univcrsitv,  Montre^. 

* 

A  photograph  for  the  Album  was  received  from  Mr.Sai:;::v  ^ 
Foster  Haven,  of  Worcester,  Mass. 

A  letter  from  M.  Carlier,  dated  Great  Coram  St.,  No.  SI. 
near  Brunswick  Square,  London,  Sept.  loth,  to  Mr.  Pxinuiv^.. 
wjis  road,  to  inform  the  SiXMct y  of  the  fact  that  he  had  recoivoi 
the  Extrait  dlnscription  au  Grand  Livre,  No.  14S,  l>Si>,  Ser::^ 
7t*m^  rente,  277S;  au  nom:  Philadelphie  ^La  Societe  Philv^ 
si^phique  Anicriciune),  &c. 

Donations  for  the  Library  were  receivoil  from  the  Itj^r.^i:. 
Geoloiiioal  Cciumiltce:  the  London  Liuuean  Socictv;  :,o 
Xova  Scotiaii  Institute  of  Natural  Science;  the  Cambridi^o 
Museum  of  Comparative  Zoology ;  and  the  U.  S.  K,  R.  vV 
Mining  llcgistor,  of  Philadelphia. 

A  donation  for  the  Cabinet  was  reccivetl  from  Mr,  %K  A. 
McNeill,  consisting  of  a  Cap  worn  by  the  natives  of  Chiriquu 
made  of  the  sheath  of  the  Coible  Galen  nut. 

Tlie  decease  of  Judge  Robert  C.  Grier,  a  memWr  of  li.o 
Society,  was  announceil  with  appropriate  remarks,  by  Judcx^ 
SirouiT.  On  motioft  of  Mr.  IVice,  Mr.  Aubrev  11.  Smith  \va> 
appointed  to  proparc  an  obituary  notice  of  the  dcceiise^.t. 

Mr.  Cope  presented  for  publication  in  the  Transactions^  a 
Memoir  on  the  Ichthvologvof  the  Antilles,  which  Wi\sreterr<\; 
to  a  committee  consistinif  of  Dr.  Leidv%  Dr.  Brid^re-s  and  Dr. 
Kushenberger. 
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Dr.  Brinton  described  and  proposed  the  purchase  of  two 
rare  works  now  for  sale  in  London — one  a  Maraho  Mexican 
theological  work  and  grammar,  the  other  a  Moska  New 
Granada  grammar.  The  subject  was  referred  to  a  committee, 
consisting  of  Dr.  Brinton,  Mr.  Hopper  and  Mr.  Price. 

Mr.  McNeil  was  then  introduced  by  Prof.  Cope,  and  gave  a 
sketch  of  his  explorations  in  Central  America,  undertaken  for 
the  Peabody  Institute,  in  Salem,  and  for  the  Kent  Scientific 
Institute,  at  Grand  Eapids,  Michigan,  and  his  plan  for  a  fifth 
expedition,  to  explore  ruined  cities  on  the  river  which  flows 
into  the  Chiriqui  lagoon.  With  $1,200,  he  could  carry  on 
his  researches  for  six  months,  and  send  to  the  Society  which 
employed  him,  objects  of  antiquarian,  ethnological,  and  natu- 
ral history  interest. 

Dr.  Brinton  said  it  was  unexplored  territory.  No  stone 
monuments  were  known  so  far  south.  They  were  valuable 
as  furnishing  possibly  a  key  to  the  connexion  between  the 
Mexican,  Central  American  and  Peruvian  stone  monuments. 

Prof.  Cope  exhibited  the  remains  of  a  new  Cretaceons  tortoise,  of  the 
genus  AdocuB  Cope,  to  be  caUed  A,  synthettcua.  He  explained  that  he 
had  been  able  to  establish  more  fully  the  characters  of  the  genus  Adocus; 
that  it  was  found  to  possess  an  intergular  shield,  as  in  the  Pleurodira, 
but  had  not  the  sutural  union  of  the  inferior  pelvic  elements  with  the 
plastron,  characteristic  of  that  type.  These  characters  had  been  here- 
tofore known  as  correlatives  in  the  order,  from  the  Cretaceous  period  to 
the  present  time,  and  that  this  genus  presented  us  with  the  first  exception 
to  the  rule.  The  genus  was  therefore  regarded  as  a  generalized  type,  and 
typical  of  a  new  family,  the  AdoeidcB* 

He  also  made  some  observations  on  the  metatarsal  region  of  Zaelaps 
aquilunguiSf  exhibiting  the  ilrst  example  found,  and  said  it  proved  the 
distinctness  of  those  elements  from  each  other  in  that  genus,  and  their 
slender  collective  proportions.  The  specimen  was  an  external  one,  with- 
out trace  of  a  rudimental  one  on  its  outer  face.*  That  its  measurement, 
10  inches,  was  indicative  of  a  length  of  18  inches  for  the  median  meta- 
tarsus, a  length  he  had  already  assigned  to  it  on  theoretical  grounds. 

Nominations  Nos.  651,  652,  651,  655,  660,  661,  and  new- 
nominations  Nos.  662,  663,  were  read. 

And  the  Society  was  adjourned. 
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StaUJ  Afeeting,  October  21,  1S70, 

Dr.  EMKRSOy  in  the  Chair. 

Present^  seven  members. 

Pr.  Brinton  stated  that  the  Choctaw  Grammar,  roooni'v 
)niMished  by  the  SiXMCty,  is  being  translated  into  Gorinar,. 
It  rtj^pears  from  two  K*tters  recently  reeeiveii  from  Dr,  Boi\>na:. 
at  present  pra^ivuting  his  researches  into  the  Maya  lan^uapc^ 
and  histv>ry  in  Centnil  America,  that  ho  has  addoil  au  ;iu- 
ditional  amount  of  knowKxlge  of  the  subject  eijiial  to  that 
which  was  possessed  Wfore. 

Prof.  Co|H?  read  a  j^per  on  the  Osteologj'  of  Mogapiom 
Bellici^sa,  one  of  the  few  whalebone  whales  of  economic  value 
found  within  the  tropics.  lie  gave  a  detailed  account  of  the 
structure  of  a  specimen  fVom  the  island  of  St.  Bartholomew. 
W.  L,  and  its  variations  from  known  species  of  Me4j:aptera. 
espcvMally  in  the  forms  of  the  mandible  and  nasal  bonos. 

Dr.  Kmerson  read  a  pajx^r  on  the  part  taken  by  the 
American  PhilosophicAl  Society  and  Franklin  Institute  in 
establishing  stations  for  meteorological  obser\*ations,  detailing 
arrangements  for  procuring  full  reports  from  lil\y-two  pv>int^^ 
in  the  State  of  Penusylvania.  lie  spoke  of  the  important 
bearing  which  tlu>8e  etVorts  had  had  upon  the  present  stato  of 
meteorological  science. 

In  Fobruaiy  Ia»t,  the  Conj^ress  of  tlte  United  Stat«s  pass^  a  laxc  fV>r 
instituting  mct<K>roU>i;ical  obson*ationa  throughout  the  country  by  iii«an^ 
of  Oowmment  teleirrama.  Thi«  duty  has  been  assigned  to  the  War  IK** 
pnrtment,  and  active  measures  aie  now  in  progress  to  carry  out  tiie 
ol\iocts  contempUted  by  the  act  of  our  National  Legislature. 

Through  the  medium  of  a  pamphlet  issued  by  the  Signal  tMe^r 
appointed  by  tlie  War  I>e|>ai*tment>  wo  are  informed  that  stations  fV>r 
mnking  observations  have  already  lieen  designated  throughout  all  of  our 
States  and  Territories,  ftttm  the  Atlantic  to  the  Pacific.  By  such  means, 
we  shaU  soon  be  put  in  possession  of  data  for  determining  Uie  conditions 
of  the  atmosphere  over  a  vast  region,  and  enabled  to  trace  the  boundaries 
and  progivsivive  movements  of  storms  and  tornadoes,  whidi,  generally 
following  definite  courses,  may  have  tlieir  coming  anticii>ated  tlirough 
storm  signals. 
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Such  utilization  of  simultaneous  meteorological  observations,  with 
immediate  transmission  by  the  magnetic  telegraph,  is  now  carried  on  in 
England  and  most  parts  of  Europe,  including  Norway,  Denmark,  Holland, 
Belgium,  Prussia,  Austria,  France,  Italy,  and  throughout  the  Russian 
Empire.  At  your  breakfast  table  in  London,  Paris,  or  any  other  of  the 
principal  cities  of  Europe,  you  can  now  read  in  the  Times,  Qalignani,  and 
other  leading  newspapers,  the  condition  of  the  weather  almost  at  the 
same  hour  in  the  morning,  in  every  part  of  Europe. 

More  than  thirty  years  ago,  a  very  active  interest  was  taken  in  this 
country,  and  especially  in  this  city,  in  regard  to  meteorological  investiga- 
tions, and  especially  those  relating  to  the  origin  and  progression  of  storms. 
Espy,  Redfield,  Loomis  and  Olmstead,  on  this  side  of  the  Atlantic,  were 
the  most  prominent  leaders  in  the  investigations  carried  on. 

The  work  was  not,  however,  left  entirely  to  individuals,  but  learned 
societies  engaged  in  it.  In  this  city,  a  *^  Joint  Committee  on  Meteorology*^ 
was  instituted,  consisting  of  four  members  of  this  Society  and  five  mem- 
ber of  the  Franklin  Institute,  which  for  several  years  laboi'ed  in  the 
collection  of  observations,  and  other  measures  calculated  to  promote  the 
advancement  of  meteorological  knowledge,  and  the  programme  of  their 
plans  was  almost  identical  with  that  now  proposed  to  be  carried  out  under 
tiie  auspices  of  Government. 

The  primary  meeting  of  this  **  Joint  Committee"  was  held  on  the  9th 
of  September,  1884,  and  the  first  project  set  on  foot  by  it  was  the  establish- 
ment of  competent  observers,  in  different  parts  of  our  State  and  country, 
to  make  simultaneous  observations  of  the  conditions  of  the  weather,  the 
occurrence  of  storms  of  rain,  hail  or  snow,  the  direction  of  the  wind  and 
atmospheric  currents,  quantities  of  aqueous  precipitations,  movements  of 
the  barometrical  column,  temperature,  &c. 

Of  the  nine  members  of  this  *'  Joint  Committee*'  when  first  appointed, 
I  find  myself  the  only  survivor  ;  and  it  seems  to  me  a  duty  I  owe  to  the 
Society  by  which  I  was  appointed,  to  bear  testimony  to  its  former  effoi^ts 
for  the  advancement  of  meteorological  science— efforts  made  at  a  time 
when  the  only  means  of  transmission  was  by  the  tardy  and  costly  mail 
service,  now  superseded  by  the  marvellous  capacities  combined  in  the 
magnetic  telegraph. 

For  carrying  out  the  projects  of  the  **  Joint  Committee"  money  was 
needed.  This  could  not  be  advanced  by  our  Society,  then  in  a  condition 
of  pecuniary  embarrassment,  nor  by  the  Franklin  Institute,  which,  strange 
to  say,  in  this  great  city,  where  it  should  be  cherished  as  a  grand  capitol 
of  the  industrial  arts  creating  most  of  wealth,  has  always  been  compara- 
tively poor. 

In  this  dilemma,  application  was  made  to  the  Legislature  of  our  Com- 
monwealth, from  which  liberal  appropriations  in  money  were  obtained  for 
our  use,  $4,000  at  one  session,  and  $3,000  at  another.  Some  of  this  money 
was  used  by  the  **  Joint  Committee"  to  defray  expenses  incurred  in  print- 
ing, corresponding  and  collecting  reports.  The  largest  portion,  however, 
was  spent  in  supplying  each  of  the  fifty-two  counties  then  in  the  State, 
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T^ith  a  set  of  instruments,  consisting  of  a  barometer,  two  thermometers 
(one  self-registeidng),  and  a  rain-guage.*  The  manufacture  and  distribu- 
tion of  these  instruments  was  all  entrusted  by  the  Committee  to  my  own 
supervision.  Most,  if  not  all,  of  these  instruments  doubtless  exist  at  the 
present  day,  in  the  court-houses  or  academies  in  the  counties  to  which 
they  were  sent. 

At  the  time  to  which  I  refer,  I  was  much  devoted  to  meteorolo^cal 
investigations,  and  for  sevei*al  years  delivered  lectures  on  meteoix>logy, 
before  the  class  of  the  Franklin  Institute.  I  made  observations  several 
times  a  day,  noting  the  atmospheric  changes  as  to  density,  temperature, 
dew-point,  winds,  aqueous  precipitations,  «&;c.  &c.  It  was  whilst  so 
engaged,  that  I  made  a  communication  to  this  Society,  relative  to  the 
inapplicability,  in  this  country,  of  the  prognostic  words  inscribed  on  the 
scale-plates  of  European  barometers,  such  as  fair,  set  fair,  rainy,  &c., 
which  generally  indicate  the  reverse  of  the  prognostic  on  this  side  of  the 
Atlantic,  where  the  barometer  has  never  acquired  any  high  degree  of 
credit  as  a  weather-glass.  •*  Stormy"  is,  perhaps,  the  only  inscription 
which  might  be  retained  for  both  sides  of  the  Atlantic  at  or  near  the  sea- 
level. 

In  the  course  of  my  observations,  I  found  that  storms  from  the  north 
and  north-east  were  generally  preceded  by  high  risings  in  the  barometer, 
especially  during  the  winter  months.  This  observation  was  recognized 
as  oiiginal  by  Sears  C.  Walker,  a  distinguished  member  of  this  Society, 
and  by  Mr.  Espy,  who  regarded  it  as  one  of  the  main  supports  of  his 
theory  of  stoims.  My  communication  upon  these  subjects,  I  suppose, 
still  exists  among  the  manuscripts  in  the  archives  of  this  Society.  lu 
Inference  to  the  barometers  made  for  distribution  in  this  State,  it  is 
worthy  of  notice  that  they  do  not  contain  the  European  inscriptions  on 
their  scale  plates,  "fair,"  "set  fair,"  &c.,  which,  as  I  have  already 
stated,  are  calculated  to  mislead  obsei'vers  on  the  western  side  of  the 
Atlantic,  and  bring  the  instrument  into  disci*edit.  Another  reason  for 
omitting  the  inscriptions  exists  in  the  fact,  that  many  of  the  barometers 
went  to  points  in  the  State  so  greatly  elevated  as  to  render  deceptive  and 
useless  any  inscriptions  made  on  scales  graduated  from  the  sea  level* 
The  main  consideration  of  the  Committee  was  to  ascertain  the  fluctua- 
tions of  the  mercurial  column  as  influenced  by  atmospheric  conditions. 

In  pursuing  his  investigations  concerning  the  phenomena  connected 
with  the  origin  and  movements  of  storms,  tornados,  and  water-spouts, 
Mr.  Espy  was  chiefly  indebted  for  liis  data  to  the  materials  brought  to- 
gether by  the  labors  of  the  "Joint  Committee,"  from  which  he  was 
enabled  to  map  the  courses  of  many  remarkable  storms,  hurricanes  and 
water-spouts,  which  drew  marked  attention  from  men  of  science  at  home 
and  abroad. 
In  1840,  Mr.  Espy  went  to  Europe,  and  laid  his  views  before  the  British 

*Tbe  original  standard  barometer  and  thermometer  A-om  which  the  other  instruments  were 
graduated,  are  now  in  the  posaession  of  the  Frank 
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Scientific  Association,  accompanied  by  numerous  maps  and  diagrams. 
His  communication  elicited  gi'eat  interest,  and,  after  its  reading,  was  dis_ 
cussed  by  some  of  the  most'  eminent  men  in  the  grand  Scientific  Con. 
gress,  among  whom  were  Professors  Forbes  and  Phillips,  and  Sir  David 
Brewster. 

Mr.  Espy  also  visited  Paris,  and  communicated  his  views  to  the  French 
Academy,  by  which  a  committee  was  appointed  to  report  upon  the  sub. 
ject,  consisting  of  Messrs.  Arago,  Pouillet,  and  Babinet.  A  report  was 
made  at  considerable  length,  containing  a  beautiful  analysis  of  Mr.  Espy's 
theory,  with  conclusions  extremely  flattering  to  our  countryman.  This, 
with  the  paper  read  before  the  British  Association,  may  be  found  in  Mr. 
Espy's  treatise  on  the  Philosophy  of  Storms — a  work  which  contains 
much  of  the  information  collected  by  the  '•Joint  Committee"  in  a  con- 
densed form.  ^ 

I  cannot  conclude  this  communication  without  expressing  my  opinion, 
that  a  strong  and  very  effective  impulse  was  given  to  meteorological  in- 
vestigations at  home  and  abroad  by  the  combined  efforts  of  this  Society 
and  its  associate,  in  organizing  that  system  of  simultaneous  meteoro- 
logical observations  which  has  since  been  spread  over  the  European  con- 
tinent, and  is  now  resupied  in  our  own  country  under  the  most  favorable 
conditions. 

In  claiming  for  our  Society  the  credit  fairly  due  for  its  efforts  formerly 
made  in  the  cause  of  meteorology,  I  do  not  wish  to  derogate  from  the 
just  claims  of  other  institutions  or  individuals  who  have  been  working 
earnestly  in  the  same  field  of  philosophical  research.  Any  proper  notice 
of  even  one  of  these — ^the  Smithsonian  Institute,  for  example — would 
lead  me  beyond  the  just  limits  of  a  communication  adapted  to  the  usual 
order  of  business  established  by  this  Society. 

The  names  appended  to  the  first  Circular  issued  in  September,  1834,  by 
the  *  *  Joint  Comm  ittee, ' '  were 

James  P.  Espy,  Chairman, 

GOUVERNEUR  EmERSON,    M.  D., 

C.  N.  Bancker, 
Alexai^der  D.  Bache, 

Committee  of  American  Philosophical  Society. 

James  P.  Espy, 
Alex.  D.  Bache, 
H.  D.  Rogers, 
S.  C.  Walker, 

P.  B.  GODDARD,  M.  D. 

Committee  of  Franklin  Institute. 
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Mr.  Briggs  made  some  remarks  on  the  results  in  meteorology 
obtained  by  Prof.  Henry  twelve  years  ago. 

Pending  nominations,  Nos.  662  and  663  were  read. 

After  balloting  for  Candidates  for  Membership,  the  following 
named  gentlemen  were  declared  to  be  duly  elected  members 
of  the  Society : — 

Mr.  Henry  F.  Q.  D'Aligny,  of  New  York. 
Mr.  William  P.  Blake,  of  New  Haven,  Conn. 
Mr.  George  L.  Vose,  of  Salem,  Mass. 
Mr.  J.  Imbrie  Miller,  of  Pennsylvania. 
Mr.  Eckley  B.  Coxe,  of  Philadelphia. 

And  the  Society  was  adjourned. 


Stated  Meeting^  Nov.  4^A,  1870. 

Vice-President,  Prof.  Cresson,  in  the  Chair. 

Present,  eight  members. 

Letters  were  read  from  Nassau  Hall  and  Yale  College, 
acknowledging  the  receipt  of  Proceedings  and  Transactions. 

The  following  letter  was  received  from  the  Philadelphia 
College  of  Pharmacy,  transmitting  copies  of  resolutions 
adopted  by  them  on  the  subject  of  the  establishment  of  a 
Botanic  Garden  in  Fairmount  Park,  and  asking  concurrence, 
and  the  appointment  of  a  committee. 

Philadblfhia,  Nov,  2d,  1870. 
Sir  :- 

In  accordance  with  instinictionp,  it  is  ray  ajfreeable  duty 
to  communicate  to  you  the  following  action  of  the  Philadelphia  College 
of  Pharmacy. 

At  a  Stated  Meeting  of  the  Board  of  Trustees  of  the  Philadelphia  College 
of  Pharmacy,  held  November  1st,  the  following  Resolutions  were  unani- 
mously adopted  :— 

**  Eesolved,  That  a  Committee  of  three  be  selected  to  confer  with  the 
Park  Commissioners,  in  conjunotion  with  other  Committees  that  may  be 
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appointed  for  the  same  purpose,  in  reference  to  the  establishment  of  a 
Botanical  Garden  in  Fairmount  Park." 

In  accordance  with  the  above  Eesolution,  the  following  Committee  was 
selected : — 

Prof.  William  Proctor,  Jr., 
Prof.  Robert  Bridges,  M.  D., 
Prof.  John  M.  Maisch. 

It  was  also  Renolvedj  '  *  That  the  Secretary  be  directed  to  commanicate 
the  action  of  this  College  to  the  President  of  the  Park  Commissioners, 
to  the  Horticultural  Society,  and  to  the  American  Philosophical  Society." 

I  have  the  honor  to  be 

Yours,  respectfully, 

ALFRED  B.  TAYLOR, 
Secretary, 
To  Prof.  George  B.  Wood,  M.  D., 

President  of  the  American  Philosophical  Society, 

A  letter  transmitting  a  donation  for  the  Library,  was 
received  from  Mr.  Abbe,  of  the  Cincinnati  Observatory. 

Dr.  Lea  took  the  Chair,  and  Prof.  Cresson  described  tbe 
recent  auroras,  of  one  of  which  he  presented  for  publication 
in  the  Proceedings,  the  following  account: — 

An  Auroral  display  occurred  on  the  evening  of  the  24th  of  October, 
observed  from  half-past  eight  o'clock.  A  faint  Auroral  arch  was  visible 
to  the  north,  extending  from  Cor  Caroli,  which  was  just  setting,  nearly 
to  Castor,  which  was  just  rising,  the  elevation  of  the  arc  beings  equal  to 
that  of  star  Dubhe,  in  Ursa  Major,  which  was  nearly  at  its  lowest  culmi- 
nation. At  the  same  time,  a  band,  of  ten  degrees  in  width,  of  pink 
auroral  light,  spanned  the  heavens,  apparently  on  an  arc  of  a  great  circle, 
extending  from  the  northwestern  point,  where  the  Northern  Crown  was 
setting,  to  a  point  in  the  east,  where  Bellatrix,  in  Orion,  was  just  rising, 
and  passing  through  Menkar,  in  the  head  of  the  Whale,  south  of  Ariee, 
through  Pisces  and  Aquarius,  through  the  Dolphin,  through  the  Eagle, 
with  Altair  near  the  centre  of  the  band,  south  of  Lyra,  and  through  the 
head  of  Hercules.  The  average  width  of  the  luminous  belt  was  about 
ten  degrees,  its  median  line  coiTCsponding  very  nearly  with  the  celestial 
equator. 

Dr.  Emerson  informed  the  Society  that  the  earthquake  of  October  20tb, 
1870,  was  felt  in  Canada,  the  New  England  States  and  New  York.  The 
strongest  manifestations  of  it  were  along  the  St.  Lawrence  River,  and 
especially  on  the  shores  of  the  Gulf  of  St.  Lawrence,  where  the  shocks 
were  reported  so  severe  as  to  occasion  some  loss  <^  life.    In  certain 
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quarters  of  New  York  city  uo  movements  were  noticed,  but  in  others 
shocks  were  felt  to  an  alarming  extent,  driving  people  from  their  houses 
and  workshops,  and  children  from  the  public-school  rooms,  into  the 
8ti*eet,  with  a  sensation  of  nausea  or  sea-sickness.  Walls  were  cracked, 
clocks  were  stopped,  articles  were  thrown  from  tables,  steeples  vibrated. 
See  detailed  account  in  the  SciAntifio  American  of  October  29th. 

Pending  Nominations  Nos.  661,  662  and  663,  and  New 
Nominations  Nos.  664  and  665  were  read. 

Prof.  Wood  offered  the  following  resolution,  which  was 
adopted : — 

Besohedy  That  a  Committee  be  appointed  to  act  with  Committees  that 
may  be  appointed  by  other  Societies,  in  tlie  matter  of  procuring  the 
establishment  of  a  Botanic  Garden  in  Faiimount  Park. 

Prof.  H.  C.  Wood,  Prof.  Jos.  Carson,  and  Mr.  Durand,  were 
appointed  said  Committee;  and,  on  motion  of  Mr.  Price,  the 
President,  Dr.  G.  B.  Wood,  was  added  to  the  Committee. 

By  request  of  Mr.  Cuyler,  who  had  been  obliged  by 
another  engagement  to  retire  from  the  meeting,  Mr.  Price 
asked  that  notice  be  given  on  the  cards  for  the  next  meeting, 
that  Mr.  Cuyler  will  then  present  a  proposition  for  the  removal 
of  the  Society  to  Fairmount  Park,,  with  the  view  of  obtaining 
an  expression  of  the  opinion  of  the  members  as  to  the  expe- 
diency of  such  removal. 

And  the  Society  was  then  adjourned. 


Stated  Meeting^  Nov.  2lst^  1870. 
Vice-President,  Mr.  Fraley,  in  the  Chair. 

Present,  twentv-four  members. 

Letters  accepting  membership  were  received  from  Mr.  Geo. 
L.  Vose,  dated  Minneapolis,  Minn.,  Nov.  14th,  1870,  and  Mr. 
Wm.  P.  Blake,  dated  New  Haven,  Conn.,  Nov.  18th,  1870. 
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A  letter  acknowledging  receipt  of  diploma  of  membership, 
was  received  from  Mrs.  Mary  Somerville,  dated  Naples,  Oct. 
26th,  1870. 

Letters  acknowledging  the  receipt  of  the  Society's  publica- 
tions, were  received  from  Sir  J.  F.  W.  Herschell  (series) ;  Mr. 
E.  W.  Fox  (82) ;  Leeds  Phil.  Soc.  (83) ;  Ehode  Island  Hist. 
Soc. ;  Georgia  Hist.  Soc. ;  Peabody  Inst. ;  and  Essex  Institute 
(all  84);  the  Belgian  Academy  (XIII.  3 ;  and  78,  79,  80,  81) ; 
Amherst  College  (asking  for  deficiencies  to  be  supplied) ;  New 
York  Lyceum  ;  N.  H.  Mass.  Hist.  Soc. ;  Howard  College : 
New  York  State  Library ;  and  Penna.  Hist.  Soc.  (all  XIV,  2, 
and  84). 

Letters  of  envoy  were  received  from  the  Belgian  Acad., 
May  30 ;  Holland  Soc,  July  1st  (asking  that  deficiencies  in 
their  series  be  supplied) ;  Eoyal  Geographical  Soc,  June  1  : 
and  the  Ulm  Art  and  Antiquity  Union,  March  6th,  1869, 
requesting  an  exchange  of  publications.  On  motion,  the  Ulm 
Art  and  Antiquity  Union  was  ordered  to  be  placed  on  the 
list  of  correspondence  to  receive  the  Proceedings. 

Donations  were  received  from  M.  21antedeschi,  of  Padua ; 
M.  Finzi,  of  Florence ;  the  Ulm  Union ;  Judge  Lowrie ;  the 
London  E.  Astron.  Soc ;  Mr.  John  Tyndall ;  Mr.  John  Lewis 
Peyton,  of  London ;  Prof.  E.  Loomis,  of  Yale  College ;  New 
York  Lyceum  N.  Hist ;  Prof.  T.  Eggleston,  Jr. ;  the  Albany 
Institute ;  Franklin  Institute ;  and  the  Minnesota  Historical 
Society  ;  which,  on  motion,  was  ordered  to  be  placed  on  the 
list  of  Correspondents  to  receive  the  Proceedings  regularly. 

The  Committee  to  which  was  referred  Prof.  Cope's  Memoir 
on  the  Ichthyology  of  the  Maranon,  reported  in  favor  of  its 
being  published  in  the  Proceedings,  with  wood-cut  illustra- 
tions, which,  on  motion,  was  so  ordered. 

Dr.  Wm.  Pepper  read  the  following  Obituary  notice  of  Sir 
James  Copland : — 


1870.]  ^'^'^ 

OBITUABY  NOTIOE  OF  THE  LATE  JAMES  COPLAND,   M,   D. 

Mead  by  Dr,  l^illiam  Pepper ^  before  the  Amei^ican  Philosophical  Society y 

Philadelphia,  N<yo.  21,  1870. 

It  would  be  amiss  to  occupy  any  large  share  of  the  time  of  the  Society 
by  a  lengthy  eulogy  upon  the  wise  man,  whose  death  has  furnished  the 
occasion  of  my  remarks;  yet  in  some  respects  the  life  of  James 
Copland  presented  more  of  variety  and  vicissitude  than  falls  to  the  lot  of 
most  students  or  practitioners  of  medicine.  He  was  bom  in  the  Orkney 
Islands  in  November,  1791,  and  was  the  eldest  of  nine  children.  His 
early  education  was  conducted  at  Lerwick,  one  of  the  Shetland  Islands, 
but  at  the  early  age  of  sixteen,  having  decided  to  adopt  the  profession  of 
medicine,  he  repaired  to  the  justly  renowned  University  of  Edin- 
burgh, where  he  continued  four  years.  In  1815,  at  the  age  of  twenty-four, 
having  obtained  his  diploma,  he  turned  his  footsteps  towards  London, 
following  the  example  of  a  long  list  of  distinguished  predecessors.  It  is 
certainly  strong  testimony  to  the  high  standard  of  requirements,  the 
great  educational  facilities,  and  the  distinguished  abilities  of  the  Faculty 
at  the  University  of  Edinburgh,  during  the  latter  half  of  the  last  century, 
that  so  many  of  her  graduates  attained  the  highest  eminence.  It  was  to 
this  school  that  we  owed  our  own  Kuhn,  Rush,  Morgan,- Shippen,  Wistar, 
and  Physick,  and  many  of  the  most  successful  and  distinguished  Physi- 
cians in  London  had  migrated  there  from  Edinburgh.  Of  all  these 
eminent  men  not  one  sought  the  metropolis  with  a  better  equipment  of 
vigorous  health,  strong  and  well  trained  mental  powers,  and  indefatigable 
energy  than  Copland. 

Still  he  did  not  succeed  in  establishing  himself  there  immediately,  but 
within  a  few  months  after  his  arrival  in  London,  crossed  the  channel  to 
Paris,  and  spent  two  years  in  study  at  the  French  and  Geiman  schools. 
Upon  his  return  to  London  in  1817,  he  became  one  of  the  Health  officers 
of  the  African  Company,  and  spent  twelve  months  on  the  Gold  Coast. 
While  there  both  his  own  elxceptionally  robust  constitution  and  wide  ex- 
perience in  the  treatment  of  fever  and  dysentery,  underwent  a  severe  trial, 
for  not  only  was  he  obliged  to  treat  and  nurse  almost  the  entire  ship's  crew 
in  an  attack  of  yellow  fever,  but,  after  accomplishing  this  arduous  duty, 
he  was  himself  seized  and  was  dangerously  ill.  He  subsequently  i*eturned 
to  England,  but  after  paying  a  brief  visit  to  his  Orcadian  home, 
he  again  crossed  to  France  and  spent  some  months  in  attendance  on  the 
Parisian  Hospitals. 

It  was  not  until  1820  that  Copland,  at  the  age  of  twenty-nine  years, 
finally  settled  in  London,  and  commenced  an  unbroken  course  of  fifty 
years'  laborious  study  and  practice.  From  this  time  his  success  was  steady 
and  unifoim.  In  1820  he  was  appointed  Physician  to  the  Royal  Infirmary 
for  Diseases  of  Children,  a  post  which  he  subsequently  changed  for  Senior 
and  finally  for  that  of  Consulting  Physician.  In  1823  he  was  elected  Con- 
sulting Physician  to  Queen  Charlotte's  Lying-in  Hospital.  He  was  also 
sometime  Physician  to  the  South  London  Dispensary.    His  practice  in- 
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creased  quite  rapidly,  and  for  many  years  before  his  death  was  among  the 
largest  and  most  lucrative  in  London.  The  professional  honors  which  he  re- 
ceived were  numerous  and  distinguished.  In  1833  he  was  made  a  Fellow 
of  the  Boyal  Society;  in  1837  aFellow  of  the  Royal  College  of  Physicians;  in 
1838  he  was  Gulstonian  Lecturer ;  in  1841,  1842,  and  1861  he  was  Censor 
of  the  College  ;  Croonian  Lecturer  in  1844,  1845,  1846  ;  seven  times  Coun- 
cillor between  1844  and  1863 ;  Lumleian  Lecturer  in  1854  and  1855  ;  and 
Harveian  orator  in  1857  ;  in  1853  he  was  elected  President  of  the  Boyal 
Medico-Chii*urgical  Society.  He  was  also  honored  by  being  made  a  mem- 
ber of  many  learned  societies  out  of  England  ;  and  in  Jan.  17,  1845,  was 
elected  a  member  of  the  American  Philosophical  Society  at  Philadelphia. 

Despite,  however,  the  arduous  pi'actical  duties  of  his  profession  he  was 
indefatigable  in  literary  lators.  He  edited  the  '' London  Medical  He. 
pository  "  for  five  years  from  1822  to  1827,  and  contributed  to  it  a  vast 
number  of  articles  He  also  edited  Richerard's  Physiology  in  1824;  con- 
tributed notes  to  Griffith's  translation  of  Cuvier's  "Animal  Kingdom  ;" 
assisted  in  the  preparation  of  Annesely's  magnificent  work  on  the  Diseases 
of  India,  to  such  an  extent  that  it  is  stated  by  one  well  informed  that  he 
may  be  considered  its  author.  His  occasional  articles  are  too  numerous 
to  mention,  but  the  great  work  of  his  life  was  his  colossal  "Dictionary  of 
Practical  Medicine."  The  idea  of  such  an  enterprise  occupied  his  atten- 
tion as  early  as  1827,  and  he  then  issued  a  prospectus  of  a  plan  for  bring- 
ing out  an  "  Encyclopedial  Dictionary  of  Medical  Science."  The  un- 
dertaking was  not  accepted  by  the  publishers,  however,  though  they 
subeequently  entei-ed  into  an  arrangement  with  Drs.  Forbes,  Conolly,  and 
Tweedie,  which  resulted  in  the  publication  of  an  excellent  Medical  En- 
cycloi)edia. 

Copland  was  not  to  be  thus  thwarted  in  his  plan,  and  accordingly  in 
1830  he  began,  sins:le-handed  and  unaided,  the  task  of  writing  a  similar 
work.  The  first  part  of  this  truly  great  work  appeared  in  1832,  and  othere 
followed  in  regular  succession,  so  that  the  greater  part  of  it  was  published 
in  the  first  three  years,  though  the  last  two  parts  composing  the  Dictionary 
did  not  make  their  appearance  until  1860,  twenty-eight  years  after  the  first 
part.  The  entii*e  work  comprises  about  7,000  closely  printed  double- 
columned  royal  octavo  pages.  The  success  of  this  publication  was  imme- 
diate and  marked.  Over  10,000  copies  of  the  English  edition  were  sold,  it 
was  reprinted  in  America  and  translated  into  German.  It  has  also  been 
reissued  in  an  abridged  form  under  the  editorship  of  his  nephew,  Mr. 
.James  C.  Copland.  Ic  is  no  exaggeration  to  •  say  that  but  few 
more  colossal  literary  works  have  ever  been  achieved  by  any  au- 
thor. The  number  and  variety  of  the  articles  are  only  equaled 
by  the  profound  erudition  and  great  practical  knowledge  which 
they  evince,  and  the  vigor  and  clearness  of  the  style  in  which  they 
are  composed.  One  of  the  most  impoi*tant  features  of  the  work,  and 
which  has  endeared  it  to  every  true  medical  student,  is  the  copious  and 
exhaustive  Bibliography  appended  to  every  article  in  the  Dictionary. 
In  the  preparation  of  these  Bibliographic  lists,  the  acquirements  and  wide 
range  of  reading  of  Copland  are  conspicuous.     The  work  has  served  as  a 
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mine  from  which  conntless  medical  workers  have  extracted  precious 
materials,  which  they  have,  in  hut  too  many  instances,  reissued  without 
tbe  stamp  of  the  original  and  i*eal  author.  Doubtless  many  of  the  theories 
and  views  expressed  in  it  will  be,  ere  long,  superseded ;  many  of  the 
facts  require  rearrangement  or  new  explanation ;  but  the  work  itself  will 
long  live  and  command  the  admiration  of  posterity  as  an  enduring  monu- 
ment to  the  great  intellect,  sustained  ambition,  and  indomitable  energy 
of  James  Copland. 

In  person  he  was  about  the  common  height,  of  a  robust  build  and 
striking  countenance.  In  social  life  he  possessed  many  friends,  and  was 
of  a  most  generous  and  hospitable  nature. 

For  some  yeai-s  before  his  death  he  had  retired  from  the  active  practice 
of  his  profession.  He  had  suffered  for  a  long  time  from  gout,  and  for 
some  years  had  had  occasional  attacks  of  rheumatism.  His  death  occurred 
on  July  12,  1870,  in  the  79th  year  of  his  age,  after  a  severe  illness  of  about 
ten  days. 

Mr.  Dubois  made  the  following  written  communication 
respecting  Lake  Superior  Silver  Mines. 

Mr.  Du  Bois  asks  attention  to  a  specimen  of  ore  from  the  new  silver- 
mining  region  on  the  northern  shore  of  Lake  Superior,  The  precise 
location  of  the  mine  is  on  a  very  small  island,  about  half  a  mile  from  the 
main  land  near  Thunder  Cape,  to  the  east  of  Thunder  Bay,  and  north  of 
Isle  Royale.  Silver  Island  only  measures  a  few  feet  long  and  broad,  out 
of  the  water,  and  it  was  necessary  first  to  fence  it  with  a  coffer  dam  :  it 
is  still  necessary  to  use  the  pump  daily.  They  are  now  at  work  a  few  feet 
below  the  bed  of  the  lake. 

Herewith  two  specimens  are  shown ;  one  is  the  ore  (in  two  pieces) ;  the 
other  is  a  button  of  fine  silver  extmcted  from  precisely  the  same  amount 
of  ore.  The  comparison  will  give  an  idea  of  its  surprising  richness,  and 
will  also  show  how  much  may  be  hidden  under  an  exterior  not  promising 
to  a  casual  obsei*ver. 

The  matrix  is  a  calcareous  spar,  or  carbonate  of  lime,  with  granular 
galena ;  the  silver  occurs  in  two  conditions  :  mineralized  in  the  galena, 
and  native  in  small  needle-shaped  filaments,  some  of  them  visible  with  a 
glass.  The  i*eturn  of  this  specimen  was  over  $18,000  a  ton  ;  but  as  we 
are  cautious  of  reporting  such  ores  by  such  large  measure,  we  gave  it  an 
16.73  a  pound.  However,  it  turns  out  that  they  are  really  getting  up 
tons  of  rich  ore,  and  sending  it  to  bo  smeked  at  Newark,  New  Jersey. 
Other  specimens  tried  at  the  Mint  yield  about  half  as  much  as  the  extra- 
ordinary piece  here  shown. 

That  Lake  Superior  should  thus  offer  on  its  northern  shore  a  bed  of 
silver  associated  with  lead ;  and  on  its  southern  shore  a  mixture  of  silver 
with  copper,  as  well  as  copper  alone  ;  is  an  interesting  fact  in  mineralogy. 
That  it  should  pix>mise  us  more  silver,  at  a  time  when  we  want  it  for  cur- 
rency, is  equally  interesting  in  another  point  of  view. 

The  mine,  although  in  Canada,  is  ow  ned  and  worked  by  a  company  of 
our  citizens,  of  Detroit  and  other  places. 
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Prof.  Henry  made  a  verbal  communication  of  the  doings 
of  the  International  Commissioners  who  assembled  at  Paris 
last  summer,  to  consider  a  revision  of  the  French  metre. 

Mr.  Cujler  offered  the  following  Preamble  and  Hesolu- 

tions : — 

Whereas,  The  Building  now  owned  and  occupied  by  tliis  Society  has 
ceased  to  be  central  and  conyenient,  and  has  also  the  disadvantage  of 
affording  only  imperfect  and  unsafe  accommodations  to  its  Library  and 
other  valuable  properties  ;  whilst  those  who  desire  to  consult  its  Books 
and  Manuscripts  have  not  proper  conveniences  for  that  purpose ;  and. 

Whereas,  It  has  been  suggested  that  it  may  be  practicable  to  enlarge 
the  field  of  usefulness  of  this  Society  by  adding  to  its  other  offices  that 
of  providing  for  and  controUing  the  Observatory  (both  Astronomical  and 
Meteorological),  and  for  the  Study  and  Recording  of  such  other  natural 
phenomena  as  may  be  appropriately  observed  and  investigated  in  connec- 
tion with  such  an  Institution,  and  that  for  these  purposes  the  removal  of 
the  Society  from  its  present  location,  and  its  re-establishment  in  Fair- 
mount  Park,  is  desirable  and  practicable,  therefore  be  it 

Resolved,  That  the  President  be,  and  he  is  hereby,  authorized  and 
requested  to  appoint  two  Special  Committees,  each  of  which  shall  consist 
of  a  Chairman  and  four  other  members,  and  with  each  of  which  Com- 
mittees the  President  is  requested  to  meet  and  act  as  an  additional 
member. 

Besolved^  That  to  one  of  these  Committees  shall  be  entrusted  the  duty 
of  digesting  the  plan  for  such  an  Observatory  as  is  described  in  the  Pre- 
amble, so  far  as,  in  their  judgment,  it  is  expedient  this  Society  should 
undertake  the  work  of  its  establishment,  and  that  they  be  requested  also 
to  desciibe  such  instruments  as  it  is  requisite  should  be  provided  for  use 
therein,  and  an  estimate  of  their  cost,  together  with  an  estimate  of  the 
probable  annual  expense  of  maintaining  and  conducting  such  an  Insti- 
tution. 

Besolvedy  That  the  other  Committee  shall  be  charged  with  the  duty  of 

considering  the  financial  questions  which  are  involved  in  such  changes  as 
are  contemplated  by  the  Preamble  and  the  preceding  Resolutions,  and  of 
reporting  to  the  Society  how  the  funds  requisite  for  such  an  undertaking 
can  be  provided. 

Dr.  Carson  moved  that  the  further  consideration  of  the 
Preamble  and  Kesolutions  offered  by  Mr.  Cuyler,  be  postponed 
to  a  special  meeting  of  the  Society,  to  be  held  on  the  evening 
of  the  second  Friday  in  December,  notice  of  which  should  be 
given  to  all  the  members  of  the  Society,  with  a  printed  copy 
of  the  Preamble  and  Kesolutions ;  which  was  ordered. 

And  the  Society  was  adjourned. 
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ON  THE  SAURODONTIDuE. 
Bt  Edwabd  D.  Cope,  A.  M. 

jRetid  before  the  American  PhUoBophical  Society^  Nowmher  18^A,  1870. 

The  genus  Saurocephalue  of  Harlan  and  its  allies  have  been  referred 
to  the  neighborhood  of  the  Acanthopterygian  family  of  the  Sphyranida 
by  Prof.  Agassiz  in  his  Poissons  Fossiles,  after  having  been  reguxied  by 
Harlan  and  Hays  as  reptilian.  This  was  an  important  step  in  the  right 
expression  of  its  affinities ;  but  I  take  the  present  opportunity  of  making 
another  progress  in  the  true  interpretation  of  its  relations,  fayored  as  I 
am  by  the  opportunity  of  examining  new  material  not  accessible  to  former 
authors.  My  conclusion,  it  will  be  observed,  differs  widely  from  that 
heretofore  maintained.  • 

Some  years  after  Harlan's  description  of  SauroeepTutlue  laneiformie 
appeared,  Dr.  Hays  described  a  second  species  under  the  name  of  Satt-' 
Todon  Uanue,  This  I  believe  to  represent  a  genus  distinct  from  the 
former.  A  third  genus  more  remote  is  characterized  in  the  present 
ai*ticle. 

The  characters  of  first  imx>ortance  which  may  be  assigned  to  these 
genera  are : — 

Yertebrra  short,  numerous ;  their  neural  .arches  united  with  centrum 
by  persistent  suture.  Tail  vertebrated  or  .heterocercal.  Superior  arch 
of  the  mouth  formed  by  the  short  premaxillaries  and  long  maxillaries. 
Teeth  one-rowed,  with  fangs  received  into  alveoli  more  or  less  confluent 
at  their  openings.    Anal  or  caudal  radii  *with  complex  segmentation. 

These  characters  are  most  of  them  entirely  contradictory  of  any  affinity 
to  the  Sphyrssnidra,  those  presented  by  the  vertebrsa  indicating  a  nearer 
approach  to  Amia.  The  structure  of  the  mouth  is  not  that  of  any 
Acanthopterygian  fish,  and  with  the  complex  segmentation  of  some  of 
the  radii  approaches  nearer  such  types  as  the  Characinidse.  The  form  of 
the  vertebral  centra  is  utterly  different  from  that  of  the  SphyrsBnidsa : 
in  the  Saurodontidse  they  are  short,  little  contracted  medially,  and  deeply 
grooved  on  the  sides ;  in  the  SphyraBnidae,  elongate,  much  contracted,  and 
exceptional  among  Teleosts  in  being  smooth  and  grooveless  1 

The  characters  presented  by  the  teeth  and  vertebrsa  of  Saurocephalus 
remind  one  much  of  Serrasalmo,  though  the  genus  is  no  doubt  in  other 
respects  widely  removed  from  that  group.  On  the  characters  above 
enumerated,  I  propose  the  family  Saurodontidsa.  Its  precise  position  I 
am  not  prepared  to  determine  at  present,  though  I  have  Httle  doubt  that 
Amia  is  its  nearest  living  ally.  With  the  remains  of  species  of  this  group 
occur  numerous  scales,  which  may  belong  to  the  former.  They  are 
cycloid  and  without  ganoine. 

The  three  genera  are  distinguished  by  the  form  of  their  jaws  and 
teeth :  in  Saurocephalus  the  crowns  are  shortened,  much  compressed, 
and  with  sharp  edges ;  in  Saurodon  the  crowns  are  elongate,  subcylindric 
and  slightly  curved  near  the  apex.    In  Ichihyodectee  the  teeth  are  similar 
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to  those  of  Saurodon;  but  the  margins  of  both  jaws  are  without  the 
large  foramina  so  prominent  in  both  the  other  genera.  There  appear  to 
be  some  important  differences  also  in  the  vertebrss,  which  will  be  men- 
tioned below. 

In  the  Transactions  of  the  American  Philosophical  Society  for  1856, 
Dr.  Leidy  treats  SaurocepTialus  as  &  Sphyraenoid  fish,  and  regards  Sau- 
rodon as  a  synomyme.  He  corrects  the  erroneous  references  of  some 
European  authors,  showing  the  Saurocephalus  of  Dixon  to  be  a  Xiphias, 
and  the  Saurodon  of  Agassiz  to  be  some  other  genus  which  he  caUs 
CimoUchthyBy  without  characterizing  it.  This  form  is  supposed  to  be 
established  on  palatine  teeth,  and  if  so,  is  well  distinguished,  as  it  will 
be  seen  below,  that  Saurocephalus  has  no  teeth  on  the  palatine  bones. 
He  also  refers  two  other  species  of  supposed  Saurocephalus  of  Agassiz 
to  a  new  genus  called  ProtosphyrcBna,  without  characters.  This  I  think 
rests  on  mandibular  teeth  of  true  SaurocepJiali, 

SAUROCEPHALUS.    Harlan. 

Joum.  Acad.  Nat.  Sci.  Phila.  III.  337.  Xiphactinus  Leidy  Proc.  Ac 
Nat.  Sci.  Phil.  1870.  12. 

Saubocefhalus  lanciformis.    Harlan  1.  c. 

Med.  and  Phys.  Hesearches,  362.  Leidy  Trans.  Amer.  Philos.  Soc. 
1856.  Tab.  Saurodon  lancifovmis,  Hays  Trans.  Amer.  Philos.  Soc.  1830, 
476. 

Established  on  a  right  superior  maxillary  bone  from  a  locality  near  the 
Missouri  river.  It  differs  from  that  of  the  other  species  in  having  a  very 
elongate  superior  suture  with  the  premaxillary  bone,  and  in  the  very 
short  dental  crowns,  which  are  as  wide  as  deep.  The  largest  species; 
known  from  the  jaw. 

Saurocbphalus  phlebotomus.  Cope  sp.  nov. 

Established  on  some  vertebrsa  and  portions  of  the  cranium,  the  latter 
includin&c  the  dentary,  maxillary,  part  of  the  premaxillary,  the  palatine 
and  vomerine  bones,  compressed  into  a  mass  by  pressure,  the  separate 
pieces  preserving  nearly  their  normal  relations.  From  j^he  latter  the  fol- 
lowing characters  may  be  derived :   • 

Palatine  bones  toothless ;  teeth  of  both  maxillary  and  dentary,  with 
compressed  crowns,  which  are  longer  than  wide  at  base,  and  closely  placed, 
those  of  the  dentary  twice  as  large  as  those  of  the  maxillary.  Maxillary 
bone  proximally  deep ;  dentary  shallower,  the  maxillary  with  elongate 
suture  with  the  premaxillary  behind. 

The  teeth  are  equilateral,  without  Intermarginal  groove  or  barb,  and 
with  smooth  enamel  surface,  or  only  minutely  striate  tmder  the  micro- 
scope. A  series  of  larger  foramina  extends  along  the  alveolar  margin  of 
the  maxillary  and  dentary  bones,  one  foramen  to  each  tooth.  The  alve- 
olae are  confluent  as  they  approach  this  margin. 

There  are  three  vertebrae,  which  present  two  pairs  of  deep  longitudinal 
grooves,  viz. :  two  on  each  side^  two  on  the  inferior,  and  two  on  the  supe- 
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rior  face  of  the  bone  ;  the  last  receives  the  basal  artionlation  of  the  heama- 
popbyses.  The  centra  are  crushed,  their  measurements  with  those  of 
the  jaws  are  as  follows : 

Xiength  centrum 0.025 

Xiong  diameter  (crushed) 085 

Short        "  "  0175 

Depth  maxillary  bone  anteriorly 031 

Depthdentary        "         "         015 

Length  crown  inferior  tooth 006 

Number      "        "  "     in  .01m 8 

"  "      superior    "        " 4.5 

Length  crown       **         "        " 0046 

The  vertebra  are  about  as  large  as  those  of  a  fully  grown  "  drum  fish," 
Pogoniaa, 

From  the  yellow  chalk  of  the  upper  Cretaceous  of  Kansas,  found  on  the 
Solomon  or  NepahoUa  Hiver,  Kansas,  at  a  point  160  miles  above  its  mouth, 
by  Professor  B.  F.  Mudge,  Professor  of  Natural  Science  in  the  State 
Agricultural  College  of  Kansas. 

I  append  a  description  of  some  caudal  vertebrsB  of  a  species  probably 
diflferent  from'  the  8,  plilebotomus.  It  is  indicated  by  three  congecutive 
caudal  vertcbraa  which  resemble  those  of  8.  prognathua  and  8,  thaumaa, 
but  which  differ  also  considerably  from  both ;  the  several  arches  and  spines 
are  of  very  great  width :  in  8.  thaumas  they  are  narrow,  and  in  8,  prog- 
nathua,  as  wide,  but  here  their  width  exceeds  the  depth  and  equals  the 
length  of  the  centrum.  As  in  the  other  oaudals,  the  lateral  grooves  are 
wanting  and  the  inferior  pah*  remain  separated  by  a  lamina.  The  neural 
suture  is  very  distinct,  and  not  two  angled  as  in  8.  prognathua,  but  with 
a  median  decurvature  and  rise  anteriorly.  The  neural  spines  are  twice 
as  wide  as  deep  and  lie  on  each  other.  The  third  vertebra  is  sliorter  than 
the  others  and  contracted  distally ;  it  is  probably  the  penultimate  of  the 
series ;  neural  canal  minute.    Surface  striate  ridged. 

Measurements,  M. 

Length  centrum  anterior  vertebra 0.021 

Depth         "        (at  middle)  anterior  vertebra 015 

Width  neural  arch  at  base  spine 010 

Depth  spine 0072 

Length  third  vertebra 0135 

Width  neural  arch 014 

"  "       spine 017G 

From  a  point  twenty  miles  east  of  Fort  Wallace,  Kansas.  Professor 
Madge's  collection. 

In  this  species  the  vertebrsd  in  question  are  longer  in  proportion  to 
their  other  dimensions  than  in  those  described,  besides  carrying  wider 
neural  arches  and  spines. 
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Baubocephalub  pbognathub.    Cope  sp»  nov. 

This  sitecies  is  represented  by  a  premaxillary  and  attached  proximal 
I)ortion  of  the  maxillary  bones  of  the  right  side,  and  by  a  large  number 
of  yertebroB  and  other  bones.  These  portions  were  associated  in  the 
collections  placed  in  my  hands  by  Prof.  Mudge,  and  relate  to  each  other 
in  size,  as  do  those  of  the  preceding  species  and  the  lehthpodeetes 
etenodon. 

The  premaxillary  is  characterized  by  its  great  depth  as  compared  with 
its  length,  and  by  the  shortness  of  its  union  with  the  maxillary.  The 
palatine  condyle  of  the  maxillary  reaches  a  i)oint  above  the  middle  of  the 
alveolar  margin  of  the  premaxillary.  The  latter  contains  alveola  of  seven 
teeth,  the  anterior  of  which  only  presents  a  perfect  crown.  This  is  still 
more  elongate  than  the  crown  of  the  teeth  of  8,  pMebotomus,  It  is  com- 
pressed, equilateral,  smooth,  and  acute.  Its  direction  is  even  more  ob- 
liquely forward  than  the  anterior  outline  of  the  bone,  which  itself  makes 
an  angle  of  5(P  with  the  alveolar  border. 

The  vertebree  consist  of  oervicals,  dorsals,  and  caudals,  to  the  number 
of  about  sixty,  most  of  which  are  supi>06ed  to  have  been  derived  from  the 
same  animal.  The  groves  are  as  in  8.  phlebotomuSy  there  being  two  be- 
low, two  on  each  side,  and  two  above.  The  latter  receives  the  bases  of 
the  noiihipophyses,  which  are  in  many  cases  preserved.  The  inferior 
pair  of  grooves  becomes  more  widely  separated  as  we  approach  the  cervical 
series,  leaving  an  inferior  plane,  which  is  longitudinally  striate  grooved. 
This  plane  widens  till  the  grooves  bounding  it  disappear.  The  inferior 
lateral  groove  becomes  widened  into  a  pit  which  some  of  the  specimens 
show  to  have  been  occupied  by  a  plug-like  parapophysis,  as  in  Mops,  etc., 
or  a  rib-head  of  similar  form.  The  neurapophysial  articular  grooves  be- 
come pits  anteriorly,  and  these  only  of  all  the  grooves,  remain  on  the  ante- 
rior two  vertebra  in  the  collection.  Some  of  the  posterior  caudals  preserve 
large  portions  of  the  neural  arches  and  spines.  They  form  an  oblique 
zigzag  suture  with  the  body,  consisting  of  two  right  angles,  one  project- 
ing upward  anteriorly  another  downward  behind.  The  neural  spines  are 
very  wide  and  massive  and  in  close  contact  antero-posteriorly ;  these 
probably  support  the  caudal  fin.  They  are  deeply  and  elegantly  grooved 
from  the  basis  upwards.    The  centra  exhibit  no  lateral  grooves. 

An  unsymmetrical  fin  ray  accompanied  these  remains,  and  from  its 
mineralization,  color,  size,  and  sculpture,  probably  belongs  to  them.  The 
anterior  margin  is  thinned,  and  with  obtuse  denticulations,  the  posterior 
truncate.  The  section  is  lenticular,  with  a  deep  rabbet  on  one  side  of  the 
posterior  edge ;  section  at  the  base,  apex  circular  lost.  The  sculpture 
consists  of  fine  longitudinal  raised  strisB,  which  bifurcate  and  send 
numerous  similar  ridges  to  the  teeth  of  the  anterior  margin.  It  is  pro- 
bably a  spine  of  a  pectoral  fin.  It  is  identical  in  form  and  sculpture  with 
that  recently  described  by  Leidy  as  XiphactinuB  audax,  but  differs  in 
specific  details. 
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H 

Long  diameter  of  spine 0.0245 

Basal        "  "        019 

Length,  two  ceryicals  (not  distorted) 088 

Diameter  of  the  anterior 021 

Length  of  a  dorsal •     ...  .016 

"        "    caudal 014 

Width  neural  spine  of  caudal,  at  base 012 

Length  alveolar  margin  premazillary 022 

"      anterior      •*  "  02 

Depth  from  condyle  of  maxillary 026 

Length  crown  premazillary  tooth 0042 

Diameter  <•  "  "    .002 

A  fragment  of  a  large  flat  bone  exhibits  very  delicate  radiating  grooves 
which  are  marked  by  spaced  impressed  dots. 

From  the  upper  Cretaceous  of  Kansas,  six  miles  south  of  the  town  of 
Sheridan.  Prof.  B.  F.  Mudge.  This  species  was  about  two  thirds  the 
size  of  the  species  last  described. 

Saurocephalus  audaz.    Leidy,  sp. 

Xiphactinus  audax.    Leidy.    Proc.  A.  N.  Sci.  Phil.  1870,  12. 

Established  on  a  pectoral  spine,  supposed  by  Leidy  to  be  that  of  a 
Siluroid.  According  to  the  description,  it  does  not  di£fer  from  that  of  8, 
prognathua  in  more  than  specific  characters.  Thus  the  anterior  margin 
is  weakly  serrate  in  the  latter,  a  feature  not  described  by  Leidy  in  the 
former.  In  8,  audax  the  jMsterior  portions  of  both  sides  are  said  to  be 
grooved  ^  in  that  part  of  the  spine  of  8.  prognathua  preserved,  one  surface 
only  exhibits  the  groove  in  question,  one  of  whose  edges  is  obliquely 
ridged,  as  in  5.  audax.    From  Kansas ;  museum  Smithonian. 

Saubocefhalus  thaumas.    Cope  sp.  nov. 

This  is  larger  than  any  of  the  species  here  described.  It  is  represented 
by  wholes  or  parts  of  from  seventy  to  eighty  vertebrae,  with  numerous 
neural  and  haemal  spines  and  fin  radii,  and  perhaps  some  ribs.  There 
are  no  teeth  nor  cranial  fragments.  The  bulk  of  the  vertebrsB  is  double 
that  of  those  of  8.  phlebotomvs,  and  appropriate  to  an  animal  of  the 
size  of  the  8,  laneiformia»  It  may  be  ultimately  found  to  be  identical 
with  that  species ;  but  there  is  no  evidence  conclusive  of  such  a  view  at 
present  in  my  possession. 

The  vertebrsa  present  the  usual  two  inferior,  two  lateral,  and  two 
superior  grooves — ^the  last  for  the  neural  arch.  There  are  no  cervical 
vertebrae,  for  these  characters  show  them  all  to  be  dorsals  and  caudals. 

« 

The  suture  for  the  neurapophyses  forms  a  regular  angulate  convexity 
projecting  downwards.  The  arch  is  not  closed  above  anteriorly,  and  is 
expanded  laterally,  while  the  spine  is  directed  very  obliquely  backwards. 
The  concavities  of  the  articular  extremities  are  equal  in  the  dorsals ;  but 
in  the  baudals  one  surface  is  much  more  deeply  concave  than  the  other, 
one  being  funnel-shaped,  and  the  other  nearly  plane  in  a  few. 
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A  number  of  consecutive  yertebr»  are  preserved,  which  represent  the 
posterior  portion  of  the  caudal  series.  One  of  these  is  fortunately  the 
very  extremity,  and  they  demonstrate  the  tail  to  have  been  vertebrated 
or  heterocercal,  after  the  manner  of  Amia.  On  the  anterior  series  of 
three  the  lateral  grooves  have  disappeared  from  the  centra ;  the  neural 
canal  is  very  small,  and  the  spines  *are  very  massive  and  curved  back- 
wards, but  much  less  than  in  the  more  posterior  parts  of  the  column ; 
they  are  flattened,  wider  than  deep,  and  in  close  contact  with  each  other. 
The  anterior  of  the  three,  on  the  other  hand,  presents  a  narrowed  edge 
forwards.  The  hsmapophyses  are  thin,  and  suturally  united  by  a  flat 
gomphosis.  The  terminal  series  embraces  six  vertebrsB,  which  have  a 
minute  or  obsolete  neural  canal,  but  hsemal  canal  distinct,  but  apparently 
interrupted.  The  haemal  arches  are  united  to  the  centra  by  a  rather 
smooth  suture. 

The  general  direction  of  these  vertebr»  forms  a  light  upward  curve. 
The  hsemal  spines  are  flat  and  laminar,  and  their  margins  in  contact ; 
they  decrease  in  width  and  length  to  the  end  of  the  series.  The  neural 
spine  lies  obliquely  backwards,  and  has  a  narrowed  anterior  ridge,  but 
stout  shaft. 

The  anterior  haemal  spine  in  place  exhibits  a  subglobular  base,  like 
an  articulation,  and  its  shaft  is  wider  than  those  posterior  to  it.  A  sub- 
triangular  flat  bone,  with  neck  and  subglobular  extremity,  applies  very 
well  to  a  concavity  between  the  anterior  pair  of  pleurapophyses,  but  does 
not  in  that  position  preserve  contact  with  the  anterior  margin  of  the 
second  spine.  One  margin  of  the  enigmatical  bone  is  thin  and  divergent ; 
the  other  expanded  laterally  and  straight.  The  latter  gives  off  a  trans- 
verse prominence  like  half  a  globular  knob  before  reaching  the  extremity. 
Just  within  the  latter  are  two  large  foramina,  which  are  connected  with 
the  extremity  by  a  groove  on  each  side,  which  meet  in  a  notch  where  the 
thin  edge  passes  into  the  knob. 

Both  sides  of  the  neural  and  haemal  spines  are  concealed  in  this  species 
and  in  the  8.  prognathuB  by  numerous  parallel  osseous  rods,  which  are 
somewhat  angulate  in  section.  They  lie  along  the  centra  of  the  anterior 
series  of  caudal  vertebrae,  but  are  not  to  be  found  on  vertebrae  of  any 
other  part  of  the  column.  Numerous  loose  and  fragmentary  rods  of  the 
same  character  accompany  the  loose  and  attached  caudal  vertebrae,  and 
all  of  them,  according  to  Prof.  Mudge,  belong  to  the  "posterior  swim- 
ming organ"  of  this  animaL  There  is  also  a  collection  of  these  rods 
from  the  anterior  region  of  the  body,  which  Prof.  Mudge  thought  occu- 
pied the  position  of  an  anterior  limb.  They  do  not  any  of  them  present 
a  segmentation  such  as  would  be  exhibited  by  the  cartilaginous  radii  of 
caudal  and  pectoral  fins,  and  their  nature  might  have  remained  doubtful 
but  for  the  explanation  furnished  by  the  anterior  compound  ray  or  spine 
of  the  posterior,  probably  caudal  flu.  This  ray,  as  in  the  case  of  the 
pectoral  spine  and  first  anal  rays  of  some  existing  Slluroid  and  Loricariid 
fishes,  is  composed  of  a  number  of  parallel  rods  closely  united.    Theso 
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are  in  their  distal  portions  remarkably  apd  beautifully  segmented,  of 
-which  a  very  simple  form  has  been  figured  by  Kner,  as  existing  in  the 
pectoral  spine  of  the  Siluroid  genus,  Pangaaiua,  This  segmentation 
becomes  more  obscure  proximally,  and  finally  disappears  altogether, 
leaving  the  spine  and  rods  homogeneous.  This  portion  of  them  is  quite 
identical  with  the  rods  found  in  the  ^sitions  of  fin&  already  described, 
and  I  therefore  regard  these  as  fin  radii  of  the  attenuated  form  presented 
by  cartilaginous  rays  of  most  fishes,  but  ossified  sufficiently  to  destroy 
the  segmentation.  They  are  thus  in  the  condition  of  the  anterior  rays 
of  the  dorsal  fin  of  some  of  the  large  Catostomidse,  where  they  are 
proximally  homogeneous  and  bony,  distaUy  segmented  and  cartilaginous. 
This  is  an  imi>ortant  character  when  found  in  pectoral  and  caudal  fins, 
and  such  as  I  have  not  found  described.  It  adds  another  feature  to  the 
definition  of  this  group. 

The  segmentation  above  alluded  to  presents  the  following  characters. 
The  spine  consists  of  four  principal  parallel  rods,  of  which  thp  external 
on  each  side  tliins,  the  one  to  an  obtuse,  the  other  to  a  thin  edge.  The 
more  obtuse  edge  presents  a  groove  on  one  side,  which  is  occupied  by  a 
very  slender  rod^  and  a  shallow  rabbet  along  the  fiat  edge  is  occupied  by 
a  slender  fiat  rod.  Of  the  four  principal  rods  the  two  median  are  the 
most  slender,  and  the  fiat  marginal  the  widest.  Of  the  two  median,  that 
next  the  last  is  the  wider.  The  stout  marginal,  or  probably  anterior  rod, 
is  segmented  en  chevron,  the  angle  directed  forwards  and  lying  near  the 
free  margin.  The  suture  of  the  segments  is  entirely  straight,  except 
when  returning  it  approaches  the  margin,  where  it  suddenly  turns  to  the 
margin  at  right  angles  to  it.  The  next  rod  is  segmented  without  chevron 
obliquely  backwards  and  inwards;  where  it  leaves  and  reaches  the 
margins,  it  is  at  right  angles  to  them,  and  the  margin  projects  obtusely 
at  those  points.  Between  them  the  suture  is  very  irregular  and  jagged, 
sendinqf  processes  forwards  and  backwards.  The  segmentation  of  the 
next  ro^  is  similar,  but  more  regularly  serrate ;  distally  it  becomes  as 
irregular  as  in  the  last.  The  transverae  marginal  termini  of  the  sutures 
are  serrate  in  both.  The  inner  and  widest  rod  presents  a  still  more 
regularly  serrate  suture,  with  the  truncate  extremities ;  but,  owing  to  the 
width  of  the  rod,  the  near  approximation  of  the  sutures  continues  for  a 
longer  distance.    When  broken,  the  suture  appears  step-like, 

This  remarkably  beautiful  segmentation  is  paralleled  remotely,  as  has 
been  stated,  by  some  Siluroids.  Much  moi^  like  the  recent  type  are  the 
segmented  rays  of  the  carboniferous  genus,  Edestus  of  Leidy,  regarded 
variously  by  authors  as  a  jaw  or  a  ray ;  but  now  generally  regarded  as  a 
ray. 

Measurements,  Jd, 

Length  fragment  of  (?)caudal  spine 0.25 

Width  "         at  proximal  fracture 06 

Greatest  thickness  "  "        013 

Width  posterior  rod         "  "        0245 

Length  of  six  distal  caudal  vertebrae 10 
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Width.  luBinal  ^n*  of  Mcond  of  ndes (K^ 

Textdcaldiaoietecceiitnniifijart        **      ^ 025 

LeDgtJi  oi  neiual  ^ine  and  cmtnnit  of  anterior  finmfal ^08 

Tiansfreise  diameter  <^  nemal  apine  '^  '^     at  base.. . .     .0^5 

Antero-post.  diam.  f(>ar  anterior  caodal  neozal  ^ines  in  contact. .     .069 

Length  centrom  of  a  dorsal JH 

Vertical  diameter    **      "     0615 

TranavenM    '*         "      "    Ccrnahed) 041 

These  lemains  were  found  in  plaoe  by  FroL  B,  F.  Mndge :  he  states 
that  their  extent  was  eight  feet.  A»  they  embrace  no  cervical  ver  tehee 
nor  portions  of  craninm,  two  feet  are  probahly  to  be  added,  giving  a  total 
of  near  ten  feet  for  the  length  of  this  firii.  It  was  discovered  at  a  point 
on  the  bank  of  the  Solomon's  or  Nepoliolla  river,  in  Kansas,  160  miles 
from  its  point  of  j  auction  with  the  TTansas  liver. 

SAURODO:!?  Hays. 
Transac  Amer.  Philosoph.  Society,  1830,  476. 

Sahbodon  lbantts,    Hays. 

Log.  cit.  Tab.  xvi.    Leidy  Trans.  Am.  Philos.  Soc  1856. 
From  the  cretaceous  green  sand  of  !New  Jersey. 

ICHTHYODECTES.     Cope,  gen.  tmv. 

In  this  genus  the  teeth  are  subcylindric  and  slender,  without  cuttrng 
edges.  The  inner  margins  of  the  maxUlary  and  dentary  bone  exhibit 
no  dental  foramina,  which  are  in  Sauroeephalus  and  Saurodon^  of  large 
size. 

ICHTHYODECTBS  CTBNODON.      Gope,  »p.  liOff, 

This  species  is  established  on  one  complete  maxillary  bone,  and  three- 
fourths  of  the  other,  a  large  part  of  the  dentary  bone,  with  the  entire 
dental  series ;  numerous  portions  of  cranial  bones,  with  thirteen  vertebrae. 
These,  according  to  Prof.  Mudge,  were  found  together,  and  to  all  appear- 
ance belong  to  the  same  animal. 

The  dental  characters  differ  from  those  of  SaurocepIuUns,  as  above 
jiointed  out,  and  in  this  species  more  than  in  8,  leantu.    The  crowns  of 
\he  teeth  are  more  exserted  and  slender.    The  inner  £stoe  of  the  crown  is 
iLiOze  convex  than  the  outer ;  but  there  is  no  angle  separating  the  two 
h^lAbLln,    The  apex  is  moderately  acute,  and  directed  a  little  inwards^ 
i^vijuii  ^  ^  slight  convexity  of  the  external  face.    Enamel  smooth.    The 
iuiv^^lt  ate  very  close  together,  and  are  probably  only  separated  in  their 
Cbc^z  IMjitioDA.    There  are  forty-two  teeth  and  alveoli  in  the  maxillaiy 
U'jiAi.    The  palatine  condyle  is  low,  and  its  anterior  iKunder  falls  opposite 
v>  \hfc  biAt  tooth,  or  the  indented  surfiM»  which  was  occupied  by  the  pre- 
jx.fi^.«iu-j  boue.    The  more  proximal  part  of  the  maxillaiy  carves  inwaids 
uu^  *ji^.k.wiuds  behind  the  position  of  the  piemaxUlaix  more  than  in  S. 
yfi'^-tu..i'i^M»    The  maxUlary  is  a  iitther  thin  and  naxrow  bone,  with  a 
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broad  obtuse  and  thinned  extremity.  Its  superior  margin  is  marked  with 
one  or  mora  acute  ridges,  which  look  as  though  it  had  a  contact  with  a 
large  preorbital  bone.  Two  fractured  bones  with  an  elongate  reniform 
condyle  on  a  wide  peduncle,  look  like  the  articular  extremity  of  an  oper- 
culum, which  view  is  confirmed  by  their  application  to  some  flat,  coarsely 
rugose  bones  which  resemble  parts  of  the  latter. 

The  dontary  bone  is  remarkable  for  its  straightness  and  laminar  char- 
acter, and  for  the  depth  of  the  symphysis.  The  length  of  the  latter  is 
preserved,  while  posteriorly  to  it  the  lower  margin  of  the  dentary  is 
broken  away.  The  alveolar  margin  is  slightly  concave,  and  unites  with 
the  symphyseal  at  an  angle  of  65^.  There  are  twenty-seven  teeth  and 
alveolae,  which  grow  a  little  larger  to  the  posterior  extremity  of  the 
series ;  anteriorly  the  alveoli  are  confluent  externally,  but  posteriorly  the 
septa  are  frequently  complete,  though  thin.  In  neither  this  bone  nor  the 
maxillary  are  to  be  found  the  foramina  along  the  bases  of  the  teeth,  cha- 
racteristic of  Saurocephalus  or  Saurodon  leanusy  as  pointed  out  by  Harlan 
and  Hays.  The  vertebrae  form  a  series  of  13 .4  inches  in  length,  embracing 
thirteen  caudals.  This  is  indicated  by  the  close  approximation  of  the 
inferior  pits  and  inserted  pleurapophyses,  aud  absence  of  lateral  grooves. 
There  are  important  differences  from  what  has  been  described  as  oharao- 
teristio  of  Saurocephalua,  The  neural  arches,  whose  bases  only  are  pre- 
served, are  much  lighter  and  narrower  than  in  it,  and  its  sutural  union 
with  the  centrum  is  less  distinct.  Their  bases  issue  from  pits ;  but  their 
anterior  portions  appear  in  some  cases  at  least  to  be  co-ossified.  They 
exhibit  a  longitudinal  rib  near  one  side.  There  are  no  heavy  neural 
spines  preserved.  The  sides  of  the  centra  are  longitudinally  rugose 
striate  ;  inferiorly  they  are  rugose  with  exostoses. 

MeaBurements.  M. 

Length  maxillary  bone 0.158 

Depth  at  condyle 081 

**      "  extremity 023 

Length  crown  of  a  tooth 0061 

Diameter  crown  at  base 0038 

Length  alveolar  border  of  dentary .106 

Depth  symphysis      **  **        047 

Length  opercular  condyle 018 

Length  centrum  anterior  caudal 024 

Width        "        (crushed) 0278 

Depth        "  " 047 

Specimens  from  six  miles  south  of  Sheridan,  Kansas,  on  the  north  fork 
of  the  Smoky  Hill  river  near  its  mouth. 

General  Considerations. 

Tliere  have  been  described  above,  remains  of  three  species,  which 
include  jaws  with  teeth,  and  associated  vertebras.    In  two  of  these  cases 
the  jaws  and  teeth  were  found  together ;  in  the  third  they  came  in  the 
/.  i\  R. — VOL.  xr — 40k 
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same  small  box  without  special  indication  of  locality ;  but  the  vertebne 
are  of  precisely  the  same  size  sculpture,  mineralization,  and  color  as  a 
large  series  whose  locality  is  exactly  known,  to  which  they  probably 
belong.  Moreover,  the  jaws  and  vertcbrsB  bear  the  same  relation  of  size 
to  each  other  in  all  three  series.  Theso  facts  "render  it  highly  probable 
that  the  remains  are  in  each^case  rightly  referred  to  the  same  animah 
That  no  mixture  has  occurred  is  also  probable  from  the  fac%  that  the 
large  and  small  series  (Ichthyodectes  and  8.  prognathus)  came  from  the 
same  locality  (Sheridan)^  while  the  species  of  intermediate  size  was  dis- 
covered 160  miles  from  the  mouth  of  the  Solomon  river,  a  long  distance 
off.  The  pectoral  spine,  accompanying  and  belonging  to  the  S.  prog- 
nathus, I  have  shown  to  be  the  same  as  the  Xiphactinus  of  Leidy,  but 
probably  not  of  the  species  X  audax. 

The  fourth  series  described  above  as  8,  thaumas  exhibits  precisely  the 
vertebral  characters  of  the  two  other  species  of  8aurocephalus,  and  I 
cannot  resist  the  evidence  that  it  belongs  to  that  genus  or  the  same 
family.  Its  remains  pertain  to  one  animal,  as  asserted  by  Prof.  Madge, 
and  their  color  and  condition,  coated  with  a  chalky  deposit  of  a  ferruginous 
yellow  color,  lends  great  probability  to  the  statement,  to  say  nothing  of 
more  important  reasons.  Ko  remains  of  pectoral  spine  are  preserved  ; 
but  instead,  the  remarkable  segmented  ray  described.  This  comes  from 
the  posterior  region  of  the  vertebral  column,  and  is,  I  believe,  an  anal 
spine,  or  the  adjacent  rays  or  compound  ray  forming  the  margin  of  the 
caudal  Hn.  This  finds  support  in  the  analogous  structures  already  men- 
tioned as  occurring  among  Siluroids,  etc.,  and  the  resemblance  of  the 
pectoral  spine  to  the  same  weapon  of  the  same  group  adds  to  the  proba- 
bility of  the  correctness  of  this  conclusion. 

These  remarks  are  made  because  Prof.  Agassiz,  in  the  Poissons  Fos- 
siles,  has  referred  several  spines  to  the  Cestraciont  genus,  Ptychodus, 
wMch  are  very  similar  in  character  to  that  described  above  as  the  anal  or 
caudal  support  of  Saurocephalus  thaumas.  These  were  derived  from  the 
upper  cretaceous  chalk  of  Kent,  England,  where  Ptychodus  teeth  also  oc- 
cur. The  Saurocephalus  teeth,  described  by  Prof.  Agassiz  in  the  same  work, 
were,  however,  derived  from  the  same  chalk  and  the  same  locality,  and, 
from  what  has  preceded,  I  believe  the  segmented  spines  should  be 
referred  to  the  latter  genus  rather  than  to  Ptychodus.  This  is  the  more 
probable,  in  view  of  the  fact  that  Prof.  "Mudge  did  not  procure  a  single 
Ptychodus  tooth  during  his  exploration. 

ON  THE  FISHES  OP  A  FRESH  WATER  TERTIARY  IN  IDAHO, . 
DISCOVERED  BY  CAPT.  CLARENCE  KING. 

By  E.  D.  Cope. 

The  materials  on  which  the  present  account  is  based  were  placed  in 
my  hands  by  the  Smithsonian  Institution.  They  were  obtained  by  Capt. 
Clarence  King,  on  his  expedition  sent  out  by  the  Government,  for  the 
geological  exploration  of  the  fortieth  parallel  west  of  the  Mississippi  river. 
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As  will  be  seen,  the  fossils  described  are  evidently  from  a  fresli  water 
basin,  once  a  lake,  wliicli  has,  at  a  comparatively  late  period  of  geological 
time,  been  elevated  and  desiccated. 

The  species  and  genera  are  chiefly  cyprinidffii  and  from  the  number 
of  the  former,  ten^  important  as  throwing  light  on  the  character  of  the 
forms  of  that  family  at  a  time  not  long  preceding  the  establishment  in 
their  present  habitations  of  those  now  living.  Remarks  on  these  relations 
are  deferred  to  the  close  of  the  descriptions. 

CYPRINID^. 

Charactei'S  of  the  genera  represented  : — 

A,  Pharyngeal  tooth  series  transverse  to  longer  axis  of  the  pharyngeal 
bones.  ^  ^ 

Pharyngeal  teeth  0.4 — ?.?  with  compressed  roots,  and  probably  m61ar 
or  masticatory  crowns  on  an  oblique  basis,  the  highest  extremity  being 
inferior,  the  lowest  superior.  Diastichus. 

B,  The  pharyngeal  tooth  series  very  oblique  to  the  longer  axis  of  the 
pharyngeal  bone. 

Pharyngeal  teeth  2.8(?4) — ??,  with  round  bases,  and  probably  conic 
prehensile  crowns  ;  no  ala  of  the  slender  pharyngeal  bones. 

Qligobelus. 

C7,  The  pharyngeal  tooth  series  nearly  in  the  longer  axis  of  the  pharyn- 
geal bones. 
Pharyngeal  teeth  2.5 — 4.2  conic  prehensile.  Semotilxts. 

Pharyngeal  teeth  0.5 — ?.?,  with  short,  compressed  crowns  and  narrow, 
transverse  masticatory  face,  and  no  prehensile  hook ;  bone  alate. 

Anchtbopsis. 

Pharyngeal  teeth  0.4—4.0,  or  the  outer  row  1  or  2  rudimental ;  crownjs 
molar,  broad,  truncate,  with  enamelled  grinding  surface. 

Mylocyprinus. 

DIASTICHUS     Cope. 
€(enus  novum. 

DiASTiciiua  MACBODON.    Copc  sp.  noT. 

Represented  by  three  right  pharyngeal  bones,  of  which  the  distal 
extremities  are  lost.  The  proximal  limb  of  the  bone  is  long  and  flat,  the 
extremity  flrst  dilated,  then  contracted  coincidently  with  a  transverse 
depression  of  the  superior  face,  the  end  everted  or  expanded,  with  sym- 
physoal  surface  within.  There  is  no  proper  horizontal  alar  expanse,  but 
rather  an  anterior  one,  the  front  face  (inferior  when  on  a  plane  surface), 
being  a  little  oblique.  Tooth  series  in  the  line  of  the  axis  of  the  superior 
limb  of  the  pharyngeal  bone,  its  base  rising  exteriorly  and  proximally. 
Outer  face  nearly  vertical,  grooved.  The  teeth  are  knocked  off  in  all  the 
specimens ;  their  bases  are  a  broad,  oval  or  parallelogram.  The  form  of 
the  crown  is  uncertain,  but  I  suspect  it  to  have  been  more  or  less  truncate. 
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traced.  This  genus  will,  however,  be  distinguished  from  those  by  the 
entire  want  of  the  lateral  external  ala  common  to  these  and  other  genera 
of  CyprinidaB.     Two  species  are  represented  in  Capt.  King's  collection. 

Oligobelus  arciferus.     Cope  sp.  nov. 

Established  on  four  right  and  one  left  pharyngeal  bones,  none  of  them 
with  the  distal  extremity  complete.  The  best  preserved  shows  teeth 
2.  3 — ,  and  there  is  no  indication  of  space  for  a  fourtli,  though  its  place 
of  support  is  lost. 

The  proximal  line  is  very  strongly  curved,  and  is  long  and  slender.     Its 

extremity  is  neither  grooved  nor  recurved,  but  slender  ;  its  section  would 

be  a  flat  triangle,  the  inner  face  about  equal  to  the  outer.    The  size  of 

the  species  equals  that  of  'Diastichus  macrodon,  the  largest  specimen 

exceeding  any  of  the  latter.     It  is  probably  the  largest  species  obtained 

by  Capt.  King. 

M. 
Length  proximal  limb  No.  1 0.04 

''  ''  **       ''    2 025 

Depth  near  basis  first  tooth 0065 

Width         «  '"        0085 

Length  basis  three  outer  teeth ; Oil 

*'  **      two  inner        *'     007 

Nos.  9782,  9791,  Catharine's  Creek,  Idaho. 

Oligobelus  laminatus.     Cope  sp.  nov. 

Established  on  a  left  pharyngeal  bone  which  lacks  the  distal  extremity! 

It  differs  from  the  other  species  of  the  genus  in  its  broad,  flat  proximal 

limb  of  this  bone.     Its  section  is  not  triangular,  but  that  of  a  plate  with 

a  thin  outer  edge. 

M. 
Width  limb  just  below  first  tooth 0.008 

Depth     *'         **        **        **       **    004 

The  expansion  continues  to  near  the  proximal  end. 

No.  9791.     Catharine's  Creek,  Idaho. 

SEMOTILUS,  Rafinesque. 

I  have  referred  to  this  existing  North  American  genus  two  species  of 
the  present  series,  without  being  entirely  certain  that  such  reference  will 
be  finally  adopted.  It  is  based  on  the  evidence  of  two  pharyngeal  bones 
of  two  species,  one  of  the  right  and  one  of  the  left  side,  the  former  bear- 
ing four,  the  latter  five  teeth  in  the  larger  series.  Should  the  series  of 
the  other  bone  of  each  prove  to  have  the  same  number  of  teeth  as  the 
sides  preserved,  the  species  will  be  referable  to  two  genera,  the  former 
2.4-4.2  to  Ceratichthys,  the  latter  2.5-5.2  to  Gobio,  both  existing  genera. 
To  whichever  of  the  three  genera  the  species  are  referred,  it  remains  to 
be  one  still  in  existence. 

ISemotilus  posticus.     Cope  sp.  nov. 
Indicated  by  a  left  pharyngeal  bone,  of  which  the  distal  extremity  has 
been  broken  away.     The  apices  of  the  teeth  of  the  exterior  series  are 
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MMuurementi,  31. 

Length  proximal  limb  No.  1 0.027 

Depth  at  base  first  tooth 01 

Width  limb  at  middle 008 

Length  limb  No.  2 017 

Depth  at  first  tooth 0058 

Length  tooth  series 0185 

Width  third  tooth  basis 005 

These  teeth  indicace  a  sx>ecies  of  about  the  size  of  tlio  carp  (Cyprinui 
earpio). 

From  Catharine's  Creek,  Idaho.     Mas.  no.  0792. 

DiASTICHUS  PABYIDENS.      Cox>e  Sp.  noV. 

In  this  species  the  bases  of  the  teeth  are  considerably  smaller  than  in 
the  last,  and  the  proximal  limb  of  the  pharyngeal  bone  less  depressed, 
and  more  cylindric.  A  section  of  the  latter  below  the  basis  of  the  first 
tooth,  is  a  triangle,  the  inner  side  a  little  shorter  than  the  others.  In  the 
last  species  it  is  fiat  in  that  place. 

M. 
Depth  limb  at  first  tooth 0*011 

Width  limb  at  middle  tooth 0C65 

Length  tooth  series 014 

Length  basis  third  tooth 0054 

This  species  is  represented  by  one  pharyngeal  bone  of  the  right  side, 
with  the  extremities  incomplete,  associated  with  many  fragments  of  the 
cranium,  etc.    The  size  the  same  as  that  of  D.  macrodon. 

No.  0782,  Catharine's  Creek,  Idaho. 

The  peculiar  arrangement  of  the  tooth  series  in  this  genus,  almost  at 
right  angles  to  that  which  is  usual  among  Cyprinids.  is  not,  so  far  as  I 
know,  shared  by  any  recent  genus  of  the  family. 

OLIGOBELUS.    Cope. 

Genus  novum. 

The  direction  of  the  dental  series  in  this  genus  is  intermediate  between 
that  seen  in  Diastichus,  and  the  usual  type.  It  resembles  and  exceeds 
the  last  described  genus  in  the  great  elongation  of  the  proximal  limb  of 
the  pharyngeal  bones,  which  are  here  considerably  more  curved.  No 
bone  of  the  genus  preserves  its  distal  end  or  its  teeth  complete.  The 
bases  of  the  teeth  are  round  or  oval,  and  not  in  close  contact.  It  is 
scarcely  likely  that  there  were  more  than  three  in  the  outer  row,  though 
this  is  not  certain.  The  proximal  end  of  the  series  is  abbreviated,  as  the 
first  tooth  of  the  index  row  is  opposite  its  first,  and  the  second  opposite 
its  second.  The  proximal  end  of  the  series  is  most  elevated,  but  does  not 
project  beyond  the  lateral  plane  of  the  bone. 

Should  the  outer  series  have  embraced  four  teeth,  a  resemblance  between 
the  form  of  this  bone  and  that  of  Ericymba  and  Exoglossum  can  be 
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traced.  This  genus  will,  however,  be  distinguished  from  those  by  the 
entire  want  of  the  lateral  external  ala  common  to  these  and  other  genera 
of  Cyprinidae.    Two  species  are  represented  in  Capt.  King's  collection. 

Oligobelus  arciferus.     Cope  sp.  nov. 

Established  on  four  right  and  one  left  pharyngeal  bones,  none  of  them 
with  the  distal  extremity  complete.  The  best  preserved  shows  teeth 
2.  3 — ,  and  there  is  no  indication  of  space  for  a  fourth,  though  its  place 
of  support  is  lost. 

The  proximal  line  is  very  strongly  curved,  and  is  long  and  slender.     Its 

extremity  is  neither  grooved  nor  recurved,  but  slender ;  its  section  would 

be  a  flat  triangle,  the  inner  face  about  equal  to  the  outer.    The  size  of 

the  species  equals  that  of  'Diastichus  macrodon,  the  largest  specimen 

exceeding  any  of  the  latter.     It  is  probably  the  largest  species  obtained 

by  Capt.  King. 

M. 

Length  proximal  limb  No.  1 0.04 

"  <<  <»       "    2 025 

Depth  near  basis  first  tooth 0065 

Width        "  *•         0085 

Length  basis  three  outer  teetli Oil 

»*  "      two  inner        **     007 

Nos.  9782,  9791,  Catharine's  Creek,  Idaho. 

Oligobelus  laminatus.     Cope  sp.  nov. 

Established  on  a  left  pharyngeal  bone  which  lacks  the  distal  extremity. 

It  differs  from  the  other  species  of  the  genus  in  its  broad,  flat  proximal 

limb  of  this  bone.    Its  section  is  not  triangular,  but  that  of  a  plate  with 

a  thin  outer  edge. 

M. 

Width  limb  just  below  first  tooth 0.008 

Depth     **        "        **        "       "    004 

The  expansion  continues  to  near  the  proximal  end. 

No.  9791.     Catharine's  Creek,  Idaho. 

SEMOTILUS,  Rafinebque. 

I  have  referred  to  this  existing  North  American  genus  two  species  of 
the  present  series,  without  being  entirely  certain  that  such  reference  will 
be  finally  adopted.  It  is  based  on  the  evidence  of  two  pharyngeal  bones 
of  two  species,  one  of  the  right  and  one  of  the  left  side,  the  former  bear- 
ing four,  the  latter  five  teeth  in  the  larger  series.  Should  the  series  of 
the  other  bone  of  each  prove  to  have  the  same  number  of  teeth  as  the 
sides  preserved,  the  species  will  be  referable  to  two  genera,  the  former 
2.4-4.2  to  Ceratichthys,  the  latter  2.5-5.2  to  Gobio,  both  existing  genera. 
To  whichever  of  the  three  genera  the  species  are  referred,  it  remains  to 
be  one  still  in  existence. 

yEMOTILUS  POSTICUS.      CopC  Sp.  UOV. 

Indicated  by  a  left  pharyngeal  bone,  of  which  the  distal  extremity  has 
been  broken  away.     The  apices  of  the  teeth  of  the  exterior  series  are 
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broken  away,  those  of  the  inner  row  are  perfect.  Tlie  bas^s  of  the 
former  are  cylindric,  the  latter  are  also  cyliudric,  with  conio  cxowns. 
Some  fragments  belouj^QR  to  this  or  an  allied  species  present  conic  prox- 
imal  teeth,  while  specimens  from  other  collections  confirm  the  reference 
to  Seniotilus. 

The  ex})ansiou  of  the  aU  is  very  gradual,  and  proo^^  anteriorly  rather 
than  outwards.  Hence  the  outer  face  of  the  bone  is  one  oblique  plane 
from  the  bases  of  the  teeth  to  tlie  edge  of  tlie  ala.  The  latter  projects 
beyond  the  plane  of  the  inner  margin,  so  that  the  anterior  face  of  the  ^ 
Ikiuo  is  obli(iue  also.  The  external  surface  of  the  ala  is  cross-ribbed. 
The  proximal  limb  of  the  bone  is  contracted,  and  slightly  compn^ssed 
near  tlie  teeth.  Teeth  2.5 — ;  the  interspace  between  the  inner  pair. 
oj>positc  the  fourth  of  the  outer  series.  The  bases  of  the  inner  descend 
to  the  inner  anterior  margin  of  the  base  vertically. 

lAMijjth  of  tt»oth  series O.O^v* 

Depth  at  fourth  tooth Ols* 

first      "    on 

Wiilth        •*  "     W^l 

Length  inner  tooth 01 1 

This  chub  w:vs  lai^irer  than  the  common  Eiistem  species,  the  S.  rhotheus, 
the  largest  of  the  genus.  The  pharyngeal  bono  indicates  a  fish  of  fire 
or  six  pounds  weight.  The  gnuliuU  and  slight  expanse  of  the  ala  of 
this  bone  distinguishes  tlie  s|Hrcies  fi'om  any  of  the  existing  ones.  Xamed 
from  the  ]^M>sterior  direction  of  the  teeth. 

From  St.  Catharine* s  Creek,  hhUio ;  obtained  for  Capt  Ch\rence  King 
by  J.  C.  Schenk     Smithsonian,  No.  1489. 

SSMOTILUB  BAIRDII.      Cope. 

Sp.  uov. 

This  siiecies  differs  from  the  last  in  the  much  leas  expansion  of  the  ex> 
ternal  or  alar  margin  of  the  pharyngeal  bone.  It  has  scarcely  any  alar 
ptx>minence  of  the  angle,  which  also  projects  so  little  beyond  the  inner 
margin  as  to  render  the  anterior  or  perforated  surfiu^  almost  tntnsvei^. 
Distal  end  of  the  bone  gently  curved ;  proximal  limb  compressed  near  the 
teeth.  Teeth  2.4—,  those  of  the  inner  pair  opposite  the  third  and  fourth 
of  the  outer  series.  Bases  cylindrio  ;  crowns  not  preserved ;  outer  face 
of  the  bone  with  numerous  foramina  penetrating  it  backwards. 

Meat  u  refMnts.  IT. 

Length  of  tooth  series 0.031 

Depth  at  third  tootli 01 

Width        "         •*     006 

Depth  at  first      ««    008 

From  the  same  locality  and  explorer  as  the  last  species.     No.  14^, 
This  species  is  dedicated  to  Prof.  Spencer  F.  Baird,  to  whom  the  author 

is  under  greater  obligations  than  to  any  other  man,  in  respect  to  his 

special  pui^uits. 
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ANCHYBOPSIS.     Cope. 

Qenus  novum. 

This  form,  characterized  above,  is  nearly  related  to  several  now  exist- 
ing in  the  rivers  of  the  United  States,  so  far  as  the  pharyngeal  teeth 
serve  as  an  indication.  It  is  well  known  that  they  are  more  significant 
than  any  other  part  of  the  skeleton  among  the  Cyprinidse.  They  are 
arranged  in  one  series  of  five  on  the  right-side,  which  rises  and  stands  on 
a  prominent  basis  superiorly,  as  in  various  genera,  as  Stilbe,  most  Hy- 
bopses,  etc.  This  prominence  is  due  to  the  abrupt  incurvature  of  the 
superior  limb  of  the  bone.  The  ctowns  of  the  teeth  are  compressed,  the 
grinding  face  truncate  a  little  obliquely,  and  with  a  slightly  concave 
transverse  worm  surface.     Proximal  limb  small. 

In  ITybopsis  the  teeth  are  4-4,  but  in  Hemitremta  Cope,  5-4,  and  quite 
similar  to  those  of  this  genus.  In  Hemitremia,  however,  the  lateral  line 
is  incomplete,  and  coincidence  in  this  point  is  necessary  for  the  reference 
of  the  present  form  to  that  genus.  Imperfection  of  the  lateral  line  is 
not  known  among  the  larger  forms  of  true  Cyprinidas  on  this  continent, 
and  may  not  have  existed  in  this  genus.  The  principal  ground  of  sepa- 
ration from  Hemiiremia  is  found  in  the  transversely  compressed  and  very 
short  crown  of  the  teeth  ;  in  the  latter  they  are  elongate  and  subcylindric. 
Anchyhopsis  is  a  more  typically  herbivorous  form,  and  probably  had 
much  convoluted  intestines,  while  in  Uybopsis  they  are  of  the  short 
carnivorous  type. 

Anchybopsis  latus.    Cope. 

Spec.  nov. 

The  only  species  of  the  genus.  The  pharyngeal  bone  expands  rather 
abruptly  into  a  prominent  ala,  without  angular  outline,  and  which  soon 
turns  into  the  outline  of  the  superior  limb.  Surface  of  ala  with  trans- 
verse grooves  to  margin.  Sizes  of  teeth  4,  8,  2,  5,  1,  the  first  smallest,  and 
with  obtuse,  subconic  crown.  Section  of  proximal  limb  at  base  of  last,  a 
triangle  with  truncate  apex  directed  outwards.  Teeth  directed  inwards ; 
nutritious  foramina  on  fi*ont  of  bono  numerous  and  large. 

Measurements,  M, 

Length  tooth  series 0.026 

**        third  tooth  Oil 

Long  diameter  crown  tooth 0075 

Width  bone  at  thiixi  tooth  (exterior) 016 

**        **  **  (anterior) 016 

**        *i         first  tooth  (exterior) 006 

MYLOCy  PRINUS.    Leidy. 

Proceedings  Academy  Natural  Sciences.    Philadelphia,  1870,  p.  70. 

This  genus,  named  by  Leidy,  as  above,  had  been  noticed  by  Dr.  J.  S. 
Newterry*  as  allied  to  Mylochilus,  Agass.  Leidy  compares  it  to  the 
carp  and  other  Cyprinoids.    Its  affinities  ai*e  apparently  between  Mylo- 

*  In  Pxocecdlngs  New  York  Lj'ceum  Natura]  History,  1870.   Copied  into  Nature,  1870,  p.  383. 


rliiliis  np  I  (\vi»nmis;  thou;;li  it  1ia«  fower  ttH»th  thnn  either,  its  A>miuU 
4  I  or*,*.  I  4.2,  Imiii*;  tluit  i)l  tlio  in;iJoniy  of  tho  oxij^tiKjr  AuuMioan  sroMOW. 
AooMtlin*;  to  Aj:aN>i/.,  tlio  ni.stiiumoti  displays  *i.*^.5— tVC.lJ  eto.  ;  whilo  in 
tho  latter  tlu*y  aiv  l.lJt  U.  1.1,  ami  Imvo  oonoiMitrtcally  suUwto  |;riiuHn^ 
Mirf.uvs.  In  llio  pivseiit  jjoiius,  theso  smfai^es  ai\>  MiuH»th»  extx^pt  whoiv 
excavated  by  uk\  The  inner  neriea  is  repivsonted  by  two  ruil intent a1 
teeth,  which  »n^  often  wanting. 

In  describing;  the  |>harynp>al  bones  which  belong  to  this  g\^nus«  lAMiiy 
commits  tho  ermr  of  inverting;  them,  calling  the  inferior  extivinity  tlK' 
suiKM'ior,  etc.  The  symphysi^al  articulation  of  the  Intnes  he  then  rvg;«nL< 
as  designed  for  articulation  with  the  cranium,  a  structui'e  which«  it  i$ 
needless  to  obM^rve,  has  no  existence  in  this  division  of  tlslies. 

Among  the  numerous  siH'cimens  bix>ught  by  Tapt.  King,  I  it>coguis«  M 
least  thivi^  sin^cies,  as  follows  : — 

^Iyuh  vriiiNrs  roiu'stvs.    Leidy. 

L,  c. 

Teeth  rapidly  diminishing  in  size  upwanK  the  lust  with  crown  fixnn 
one- fourth  to  one-nixth  the  aiva  of  that  of  the  lirst,  and  standing  on  «ui 
elevateil  base  which  prtyects  upwaixls.  Alar  margin  expanding  very  gmd- 
ually,  its  gwatest  expansion  g*»nendly  below  opin^site  in  the  ba^is  of  tlw 
tlist  tiH»th,  and  considerably  contracted  opposite  to  the  last  toi»th.  The 
suiHM'ior  limb  short,  flat,  abruptly  incurved. 

Klex en  specimens,  of  which  six  belong  to  the  left  side.  They  \*ary  in 
the  outline  of  the  basis  of  the  teeth  ;  in  most,  it  is  quite  stn^ight,  iuotheis 
curviHl ;  and,  as  a  consiH]uenee.  in  these  tho  sujHuior  |wut  dv^H?s  not  form 
such  a  prtmiinent  buttix^ss  as  in  tho  lirst.  A  lai'ge  siK^cies,  Greatest 
length  of  longest  iKme,  0.04(1  M. 

No.  07^)2.  Catharine's  Creek,  Id;Uio. 

A  single  right  pharyngi^al  of  largo  si«e  may  indicate  another  species. 
The  tiH)th  series  is  curviHl,  and  the  first  t(H)th  unusually  sm;UK  Th« 
principal  jKHndiarity  is  seen  in  the  superior  liniK  which  is  long»  slemler. 
and  transvei*sc,  with  a  nuHliun  contniction,  and  less  flattening  than  inth<» 
other  specimens.     LiKality  tho  s;uno. 

MYLocYnuNra  kin  on.    Coik», 

S]H»c.  nov. 

This  is  ivpresented  by  a  single  right  pharyngeal  bono  oflai-go  site,  ami 
is  distinguished  by  jKHHiliarity  in  the  character  of  its  teeth.  These,  lih 
stead  of  dimiuisliing  in  size  upwaixls,  inciTase,  so  that  the  fourth  t(H>th 
is  la^>^»r  than  the  th-st,  instead  of  one>fifth  the  sixe  as  in  *V.  rt*!*HstM*s 
The  second  and  thiixl  are  intermediate  in  pn>|>ortions.  Tlie  ewwns  aw 
biwui,  transvei^se  ovals.  The  proximal  limb  of  the  bone  is  short,  whI 
gradually  expands  into  the  ahi,  whose  givatest  width  is  op^Hvsite  tlw 
second  tiwtli.  The  suiM?rit>r  limb  is  sJiort,  nunxnv,  and  ineuruHl.  A 
trace  of  kisis  for  a  small  tovUh  of  an  inner  series. 


( 
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Measurements,  Jf, 

Greatest  length  of  bone v 0.046 

**  "        dental  series 0.020. 

Transverse  diameter  first  tooth 008 

•*  **        third  tooth 009 

**  '<        fouith  tooth 008 

Width  bone  at  second  tooth  (exterior) 017 

**        **  *•  **      (anterior) 018 

Length  proximal  limb 02 

From  the  same  locality  as  the  last.  Dedicated  to  Capt.  Clirence  King, 
to  whom  science  is  indebted  for  the  survey  of  the  foitieth  parallel,  and 
the  palaeontological  discoveries  incidental  to  it. 

Mtloctfrinus  longidenb.  Cope. 
This  thii*d  species  of  the  genus  is  represented  by  one  right  phaiyngeal 
bone  bearing  the  upper  three  teeth.  It  is  quite  distinct  from  the  species 
already  named,  in  several  points.  The  ala  commences  by  an  abrupt 
expansion  opposite  to  the  middle  of  the  first  t(K»th,  instead  of  by  a  gradual 
widening  of  the  proximal  limb.  Hence,  in  this  species  the  latter  is  more 
slender  than  in  the  others.  Next,  the  teeth  are  of  nearly  equal  size,  the 
transvei*se  diameter  of  the  three  being  about  equal,  though  the  last  is 
rather  flatter  than  the  others.  Thirdly,  the  teeth  ai*e  more  slender,  the 
length  of  the  shanks  being  much  greater  than  the  long  diameters  of  the 
crowns ;  these  measurements  are  nearly  equal  in  the  other  species. 
Lastly,  the  type  of  the  present  species  is  scarcely  half  the  size  of  the 
most  numerous  individuals  of  the  M,  robustus  and  M,  kingiu  The  basis 
of  the  tooth  series  rises  obliquely  backwards,  as  in  M.  robustus,  and 
within  it  are  the  bases  of  two  small  teeth  of  the  inner  ix)w,  better  devel- 
oped than  in  that  species.  The  diameters  of  the  second  and  thdrd  teeth 
are  equal. 

Measurements.  M, 

Greatest  length  right  pharyngeal 0.029 

**  **      tooth  series 018 

"  **      proximal  limb. . . . '. 013 

Elevation  second  tooth , 007 

Transverse  diameter  crown 0048 

Width  bone  at  crown  (exterior) 0  115 

**  **         **  (anterior) 013 

From  Catharine's  Creek,  Idaho,  No.  9192.  Capt.  King's  Expedition. 
Collected  by  J.  C.  Schenk. 

SALMONID^. 

RHABDOFARIO.     Cope. 
Genus  novum. 

Teeth  on  the  maxillary  and  mandibular  arches  large,  numerous ;  teeth 

on  the  vomer,  glossohyal,  and  palatine. bones,  also  well  developed.     Teeth 

with  hollow  crowns  and  plicate  dentine,  w^hich  is  ribbed  on  the  pulp 

cavity,  and  grooved  externally.    Muzzle  and  mandible  sub-equal.    Max- 

A.  p.  8. — VOL.  XI— 41e 
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illary  bone  much  prolonged,  sab-cylindric,  but  little  compressed  distally; 
bearing  reduced  teeth  near  its  extremity.  Preorbital  bone  shorty  sub- 
orbital narrow.    Inferior  basihyals  as  deep  as  long. 

This  genus  is  nearlly  allied  to  Salmo.  With  no  other  portions  of  the 
animal  than  the  cranial  bones,  the  only  difference  I  disooTer  is  in  the 
form  of  the  maxillary  bones,  which  are  subcylindric  or  rod-like,  instead  of 
Hat  or  laminiform,  as  in  Salmo.  At  the  extremity,  though  flat,  they  are 
still  narrow,  and  I  do  not  find  surface  of  attachment  for  the  supernumer- 
ary bone  of  Salmo. 

RhABDOFABIO   LACU8TBI8.      CopO. 

Species  nova. 

This  fish  is  represented  by  a  large  part  of  the  cranium,  including  all 
anterior  to  the  middle  of  the  orbit«  aboTC,  to  the  metapterygoid  medially, 
and  to  the  posterior  part  of  the  dentary  below.  Both  dentaries  remain, 
but  the  premaxillary  and  maxillary  of  one  side  only  are  preserved.  There 
are  separate  portions  of  the  maxillary  bone,  of  four  other  individuals,  and 
mandibular  and  palatine  of  one.  These  indicate  a  salmon  of  the  average 
size  of  the  migratory  marine  species,  Salmo  talar. 

The  cranium  has  been  compressed,  but  apparently  not  depressed,  so 
that  the  plane  of  the  muzzle  from  the  frontal  bones  is  perhaps  nearly  pre- 
served. In  its  present  condition  the  profile  descends  very  gradually,  and 
the  muzzle  has  an  acuminate  form.  The  frontals  are  ornamented  by 
numerous  grooves  which  radiate  anteriorly,  and  are  more  numerous  me- 
dially. The  premaxUlaries  are  subveitical,  or  roof  shajied,  and  their 
broad  lateral  face  is  prolonged  well  backwards — to  opposite  the  fifth 
mandibular  tooth.  The  distal  part  of  the  maxillary  and  the  dentary  are 
striate-grooved,  the  latter  obliquely  downwards.  The  extremities  of  the 
dentaries  are  rugose,  and  emarginate  in  profile.  They  are  not  produced 
or  I'ecurved  at  the  symphysis,  and  the  latter  is  not  coossified  in  the  speci- 
men. The  anterior  extremity  of  the  premaxillary  is  lost,  but  the  remain- 
ing portion  supports  five  teeth.  There  are  seventeen  on  the  part  of  the 
maxillary  preserved,  three  in  0  M.Ol.  There  are  14-15  on  the  dentary, 
two  in  0  M.Ol.  The  palatine,  vomerine  and  the  glossohyal  teeth  are  a 
little  smaller  than  the  dentaries,  and  more  as  the  maxillaries.  All  the 
teeth  have  swollen  bases,  with  a  plurodont  attachment.  The  crowns  are 
cylindric,  acute,  and  on  the  lateral  bones,  incurved. 

Measurements.  If. 

Length  of  the  tooth  series  of  the  dentary < 0.092 

Depth  of  symphysi 018 

Depth  pterygoid  and  palatine  at  last  mandibular  tooth 027 

Depth  premaxillary  at  middle 018 

Length  crown  of  a  mandibular  tooth 008 

Width  of  half  frontal  bone  at  nares 014 

"      suborbital 0085 

The  preorbital  region  is  occupied  by  a  bone  somewhat  T-shaped,  the 
vortical  limb  spatulate,  directed  downwards  and  forwards,  with  grooved 
margins.    Suborbital  with  rough  marginal  face. 
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This  specimen  was  found  by  J.  G.  Schenk  for  Capt.  Clarence  King,  at 
Castle  Creek,  Idaho.  No.  9790  Smithsonian  Collections.  The  other 
specimens  are  from  Catharine's  Creek,  Idaho ;  Nos,  9785 — 978G.  A  por- 
tion of  a  maxillary  of  one  of  these  forms  indicates  a  fish  half  as  large  again 
as  the  one  above  described. 

Gbkekal  Obsbryations. 

The  six  genera  of  fishes  above  described,  present  interesting  relations 
to  existing  ones.  One  of  them,  Semotilus,  is  recent,  while  three  are 
closely  allied  to  existing  genera ;  viz.  :  Rhabdofario,  Anchybopsis,  and 
Oligobelus.  Distichus  and  Mylocyprinus  are  less  nearly  related  to  living 
genera.  The  five  representing  the  CyprinidsB  can  be  referred  to  the 
groups  into  which  the  existing  members  of  the  family  fall ;  thus  Semotilus 
and  Oligobelus  are  carnivorous,  and  Anchybopsis  and  Mylocyprinus 
herbivorous  and  moUuscivorous.  Accompanying  these  fossils  are  three 
species  of  the  recent  genus  Astacus,  (A.  subgrundialis,  etc  )  which  I  de- 
scribe in  the  Proceedings  of  the  American  Entomological  Society  for  1870. 

The  molluscs  of  this  foimation  have  already  been  described  by  F.  B. 
Meek,  and  they,  like  the  fishes,  determine  it  to  be  lacustrine  and  fresh, 
as  already  stated  by  Prof.  Newberry,  The  species  ai-e  stated  by  Meek  * 
to  be  distinct  specifically,  and  in  some  cases  generically,  from  all  othera 
hitherto  described  from  the  "West.  Leidy  observes,!  that  Mammalian 
Remains  received  from  Capt.  King's  expedition  include  portions  of  jl/a«- 
iodon  9nirificu8  and  Equus  exeslsus,  which  indicate  an  age  similar  to  that 
of  the  bad  lands  of  the  Niobrara,  which  Hayden  calls  Pliocene. 

The  remains  described  in  this  paper  furnish  few  means  of  determining 
the  age  of  the  deposit.  There  is,  however,  a  great  probability  of  their 
being  later  than  Miocene,  and  nothing  to  conflict  with  their  determinationi 
as  of  Pliocene  age. 

It  may  be  added  that  numerous  portions  of  skeletons  of  fishes  remaiUi 
to  be  identfied,  in  Capt.  King's  collection 

ON  THE  ADOCIDiE. 

BY  E.   D.   COPE. 

ADOCUS.    Cope. 

Proceed.  Acad.  Nat.  Sci.,  Phila.,  1868,  285.  Proceed.  Amer.  Philos. 
Soc.,  1870,  295 ;  Transac.  Am.  Phil.  Soc.,  1869,  282. 

Additional  material  enables  me  to  add  important  characters  to  this 
genus,  and  to  define  its  position  with  something  like  precision. 

In  the  first  place  I  find  that  it  possesses  a  large  intergular  plate.  This 
I  have  verified  on  A.  beatus  and  A.  syntheticus,  sp.  nov.  Having  also 
perfect  xiphisternal  bones  of  these  two  species,  I  can  show  that  there  is 
no  sutural  attachment  for  the  pelvic  bones.  The  coexistence  of  these 
two  characters  has  been  hitherto  univei'sal,  and  the  present  deviation 
from  it  is  a  point  of  mHch  interest.    Instead  of  sutural  surfaces,  there 

*  Proc.  Acad.  Nat.  Sci.,  Phlla.,  1870,  06. 
1 1.  c.  1870, 67. 
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is  an  obtuse  ridge  corresponding  to  the  pubis,  and  a  knob  answering  to 
the  extremity  of  the  ischium,  both  more  prominent  than  is  usual  in 
genera  of  Emydidse. 

This  exceptional  combination  of  characters  points  to  the  propriety  of 
separating  Adocus  as  the  type  of  a  family  equally  distinct  from  the 
Emydidae  and  the  Hydraspididae,  to  be  called  the  Adocidae. 

Further  characters  of  the  genus  have  been  already  pointed  out  in  the 
later  essays  above  quoted.  They  are :  the  free  lobes  of  the  plastron 
narrowed  and  shortened,  furnishing  extensive  posterior  and  anterior 
entrances  to  the  carapace.  A  series  of  intermarginal  scuta  on  the  bridge. 
Costal  capitula  reduced  or  wanting. 

No  recent  or  even  tertiary  form  of  the  Testudinata  has  yet  been  dis> 
covered,  which  possesses  the  remarkable  combination  found  in  this  genus, 
and  I  think  it  must  be  regarded  as  a  generalized  group,  and  as  such  of 
much  interest  to  the  student  of  palaeontology. 

The  determination  of  the  presence  of  the  intergular  plate  in  this  genus 
enables  me  to  isolate  from  it  the  Bapiemys  of  Leidy,  which  is  otherwise 
very  similar.  This  being  the  case,  there  is  reason  to  believe  that  the 
latter  is  a  Tertiary  genus,  and  not  Cretaceous  one,  as  I  had  before  been 
inclined  to  suspect. 

The  species  then  are  : 

I.  With  mesostemum  deeply  received. 

Plastron  very  thick.  a.  pectoralis. 

Plastron  thin.  a.  pravus. 

II.  With  transverse  niesosternum. 

a.  Posterior  lobe  of  plastron  contracted,  long  as  wide. 
Plastron  of  medium  thickness.  a.  beatus. 

aa .  Posterior  lobe  broader  than  long,  rounded. 
Plastron  thick,  sparsely  punctate.  A.  stntheticus. 

Plastron  thin,  closely  punctate.  a.  agilis. 

Adocus  syktheticus.    Cope. 

Spec.  nov. 

Established  on  a  plastron  which  lacks  the  mesostemal,  one  episternal, 
and  one  hyposternal ;  also  on  a  marginal  bone  from  the  bridge,  two  im- 
perfect costal  bones,  proxLmally  complete,  and  some  smaller  fragments. 

The  bones  of  the  plastron  pi-esent  that  oblique  junction  of  element 
wuth  element  diagonally  across  the  point  of  crossing  of  longitudinal  and 
transverse  sutures,  as  has  been  observed  in  all  the  species  of  the  genus, 
except  A.  pectoralis.  Thus  the  right  hyposternal,  besides  the  usual  union 
with  the  left,  presents  a  considerable  suture  for  the  left  hyposternal,  and 
a  lesser  one  for  the  left  xiphisternal.  The  median  dei-mal  suture  does  not 
coincide  with  the  osseous  behind  the  hyosternal  bone ;  but  it  is  consider- 
ably to  the  left  of  it,  dividing  the  xiphibternal  bones  unequally.  The 
osbcous  suture  is  in-egular  and  undulating.  The  hypo-xiphisternal  sutui-e 
extends  abruptly  backwards  near  the  margin  of  the  plastron.  This 
margin  behind  the  groin  is  thinned  rather  abruptly,  with  a  marginal 
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groove  inside  ne.ir  the  bridge,  bat  it  descends  abruptly  at  the  median 
xiphisternal  suture  behind.  The  anterior  extremity  of  the  plastron  is 
rather  broadly  truncate,  but  little  excavated,  and  with  thick  margin.  The 
form  of  the  mesostemum  is  easily  made  out,  from  the  fact  of  the  pi^s- 
er  vat  ion  of  at  least  one  of  all  its  corresponding  marginal  sutures.  Its 
nntero-posterior  length  is  at  least  .75  less  than  its  transverse.  It  had  no 
posterior  median  process  or  spine,  as  in  many  Emydes. 

As  regards  the  scuta,  the  femoro-anal  suture  is  directed  backwards  out- 
wardly; the  abdominal  scuta  are  the  longest.  The  pectorals,  instead  of 
narrowing  medially,  as  in  most  Cryptodira,  widen  interiorly,  their  com- 
mon anterior  apex  being  on  the  mesosternal  bone.  The  gulars  are  much 
reduced  by  the  large  intergular ;  each  forms  a  spherical  triangle — the 
ax>ex  outwards,  the  suture  with  the  humeral,  concave.  The  intergular  is 
marginal,  behind  as  wide  as  before,  and  convex ;  each  half  .66  wide  as 
long. 

The  plastron  is  everywhere  quite  thick  medially,  but  less  so  than  in  the 
A.  pectoralis.  The  superior  surface  of  the  xiphisternal  bone  presents  a 
curved  ridge  in  the  position  of  the  pubic  scar  of  the  Pleurodira,  which  is 
nearer  the  margin  than  either  suture,  and  slightly  curved  backwards.  A 
marked  sublongitudinal  depression  is  seen  between  it  and  the  median 
suture.  Near  the  latter,  more  than  one-fourth  its  length  from  the 
margin,  thus  fi\rther  from  the  latter  than  in  Taphrosphyssp.,  is  a  smooth, 
low  knob  corresponding  to  the  ischium. 

The  posterior  lobe  of  the  plastron  is  broad  and  regularly  rounded,  re- 
sembling thus  the  A.  agilis.  In  the  latter  the  pelvic  ridges  are  scarcely 
developed  at  all,  and  the  bone  is  everywhere  thinner. 

The  axillary  margin  within  presents  a  strong  ridge,  which  becomes 
elevated  as  it  rises  with  the  axillary  internal  buttress  of  the  carapace. 
This  ridge  is  much  weaker  in  A.  beatus  and  the  other  species.  The  ex- 
ternal surface  of  the  bones  is  studded  with  impressed  dots,  which  are 
separated  by  inteiTals  posteriorly,  but  on  the  episternal  bone  are  con- 
tinent, leaving  the  surface  rugose  with  small  elevations.  The  sculpture 
differs  from  that  of  A.  agilis  in  being  minuter,  less  distinct,  and  not  dis- 
l>osed  in  regular  rows.  The  fragment  of  the  bridge  displays  the  axillary 
and  part  of  the  anterior  intermarginal  plate.  The  former  extends  con- 
siderably in  front  of  exterior  to  the  axillary  notch ;  the  latter  can  only 
be  compared  with  the  same  in  A.  pectoralis,  as  it  is  not  preserved  in  the 
A.  agilis.  It  is  relatively  broader  than  in  the  former,  and  with  less 
oblique  anterior  border ;  the  exterior  angle  which  joins  the  suture  of  the 
marginal  is  situated  more  anteriorly.  A  considerable  extent  of  a  mar- 
ginal pcutum  of  the  biidge  is  preserved.  Its  transverse  exceeds  its  longi- 
tudinal extent,  and  its  anterior  margin  is  regularly  convex. 

One  costal  presents  a  rudiment  of  capitulum  ;  the  other  none. 

M. 

Length  of  plastron 0.484 

Width  **  to  first  marginal  of  bridge 0.38 

Width  posterior  lobe  at  groin 0.23 
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M. 
Length  posterior  lobe  from  groin 0.155 

**        median  suture  epistemal 0.038 

**       mesostemal 0.07 

Width  "  0.095 

Thickness  hyosternal  behind  medially 0.015 

**        hyposternal  **  0.020 

Width  intergular  scute 0.053 

Length  gular  (antero-posterior) 0.003 

"      caudal  sentiun 0.083 

Width  costal  proximally  No.  1 0.038 

**        "  **  No.  2 0.055 

This  fine  species  was  discovered  by  my  friend,  J.  C.  Voorhees,  in  the 
upper  bed  of  cretaceous  green  sand,  at  Barnesboro,  N.  J.  This  gentle- 
man is  well  known  as  the  preserver  of  the  unique  and  invaluable  fossil-  of 
the  Lmlaps  aquilunguis, 

ZYGORAMMA.    Cope. 

Genus  novum  familise  ?  Adocidarum. 

Marginal  bones  of  the  carapace  united  w  i  h  the  costals  by  both  suture 
and  gomphosis  :  the  suture  existing  on  the  free  marginals,  as  well  as  on 
those  of  the  bridge,  the  gomphosis  inferior  to  and  more  distal  than  the 
suture.  Hypostemals  uniting  with  the  marginals  only,  by  gomphosis. 
Dermal  scuta  distinct. 

This  genus  is  represented  by  a  single  species,  which  has  left  us  but  few 
remains.  These  do  not  furnish  positive  indications  for  its  reference  to 
the  Cryptodire  or  Pleurodire  divisions.  The  mode  of  union  of  the  plastron 
and  carapace  is,  however,  much  more  likely  that  of  the  Emydes  and 
Adoci ;  and  I  therefore  suspect  it  to  be  Cryptodire.  The  character  of  its 
sculpture  is  also  that  of  the  last  named  genus,  rather  than  of  Taphrosphys. 

Zygoramma  striatula.    Cope. 

8p.  nov. 

Hepresented  by  five  marginal  bones,  three  incomplete  costals,  and  both 
hypostemals  with  their  external  margins  broken  off.  These  bones  indi- 
cate a  species  of  light  and  elegant  construction.  The  hypostemals  are 
thin,  and  of  nearly  equal  thickness  transversely.  Their  sutures  are  very 
coarse,  and  present  but  little  irregularity  at  an  intersection,  in  those  of 
opposite  comers,  excluding  the  other  pair  from  contact,  as  is  usual  in 
Adocus  sp.  The  gomphosis  of  the  hyposternal  rises  very  obliquely.  The 
posterior  lobe  of  the  plastron  has  an  acute  margin,  which  continues  as  an 
angle  beyond  the  inguinal  notch  anteriorly.  The  fracture  of  the  surface 
prevents  my  ascertaining  the  existence  of  a  series  of  intermarginal  scuta. 
The  suture  between  the  femoral  and  abdominal  scuta  divides  the  hypo- 
stemals about  equally. 

The  marginals  at  and  near  the  bridge  are  nearly  twice  as  deep  as  long. 
The  posterior  of  the  bridge  is  gently  convex,  with  the  margin  a  little 
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recurved.  The  two  following  (posterior  to  the  bridge),  are  nearly  plane 
without  rocurved  margin,  which  is  slightly  prominent  at  the  point  of 
contact  of  the  dermal  suture  of  the  marginal  scuta.  The  posterior  mar- 
ginal bones  are  concave  superiorly,  the  margin  not  otherwise  recurved. 
These  marginals  are,  as  usual,  thickened  underneath  beyond  the  pifoximal 
suture  ;  and  into  this  t.he  fi-ee  end  of  the  rib  is  inserted  into  a  deep,  oval 
pit.  On  the  terminal  marginals  of  the  bridge  the  pit  is  more  distal,  and 
round.  The  free  end  of  the  rib  springs  from  the  costal  bone  at  the 
suture,  and  its  length  varies  from  an  inch  to  a  half  an  inch.  The  pit  for 
the  hyposternal  is  chiefly  in  the  last  bridge  marginal,  partly  in  the  first 
free  marginal.  It  extends  along  the  edge  of  the  inner  thickening,  as  the 
latter  descends  on  the  bridge. 

The  sculpture  of  the  costal  bones  consists  of  longitudinal  shallow 
grooves,  which  are  more  or  less  confluent  (they  are  thus  transvei^e  to  the 
costal  axis).  On  the  marginals,  the  same  ornamentation  is  varied  by  the 
grooves  being  impressed  punctate ;  behind  the  dermal  suture,  they  are 
directed  slightly  upwai-ds ;  anterior  to  it,  they  rise  more  obliquely.  On 
the  posterior  marginals,  they  are  still  more  oblique.  The  sculptuie  of 
the  plastron  is  obliterated. 

M. 

Inguinal  width  of  plastron 0.124 

Length  hypostenial 08 

First  free  posterior  marginal  width 067 

**  "  **       length - 046 

**  **  **       greatest  thickness Oil 

Corresponding  costal,  width 037 

"  ♦«     thickness 0045 

From  the  upper  bed  of  cretaceous  green  sand,  Burlington  County,  New 
Jersey.    Discovered  by  my  friend,  Judson  C.  Gaskill. 
The  size  of  this  species  is  about  that  of  a  snapping- tortoise  (Clielydra). 

HOMOROPHUS.    Cope. 

Genus  novum  Adocidarum. 

Costal  capitula  wanting  or  rudimental.  VeHebral  bones  of  the  cara- 
pace co-ossified  with  the  costals,  sometimes,  outlined  on  the  inner  surface, 
where  they  appear  to  be  lanceolate  in  fonn.  The  original  costo- vertebral 
suture,  when  traceable,  very  oblique  ;  the  superior  face  of  the  vertebral 
much  wider  thfcn  the  inferior.  Vertebral  scuta  often  narrower  than  the 
supposed  outline  of  the  vertebral  bones ;  on  the  posterior  poii;ions  of  the 
carapace  wanting. 

This  genus  is  evidently  allied  to  Adocus  by  the  character  of  its  costal 
capitula,  but  not  having  the  episternal  nor  xiphisternal  bones,  nor  the 
outer  part  of  the  median  stemals,  I  cannot  add  other  points  of  rasem- 
blance  or  difference.  The  coossification  of  carapacial  elements  is  without 
parallel  in  the  order,  and  the  form  of  the  vertebral  bones  prior  to  this 
union,  probably  at  an  early  period  of  life,  was  very  peculiar.    Their 
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transverse  section  would  bo  tbat  of  a  broad  wedge  with  slightly  tnincate 
inferior  apex.  The  neural  spine  lamina  is  attached  in  a  strong  inferior 
groove  of  these  pieces.  The  groove  becomes  wide  and  shallow  posteriorly. 
At  the  extremity  of  the  vertebral  seiies  there  are  two  isolated  rugose 
elevations,  perhaps  for  the  last  neural  spines.  On  each  side  of  the  last 
a  shallow  concavity  marks  the  point  of  contact  of  the  ilium. 

HOMOROPHUS  IN8UETU8.      CopC. 

Species  nova. 

The  mesostemal  bone  is  joined  by  an  openly  concave  sutural  margin  of 
the  hyosternals  on  the  lower  surface.  On  the  superior  face  the  sutural 
margins  are  straight,  projecting  further  posteriorly  and  forming  an  obtuse 
angle.  The  pectoro- abdominal  dermal  suture  crosses  the  hyosternals  near 
their  middle  ;  the  abdomino-femoral,  which  is  rather  obscure,  at  the  pos- 
terior third. 

The  superficial  sculpture  of  carapace  and  plastron  is  destroyed.  The 
inferior  surface  of  the  costal,  displays  a  marked  concavity  exterior  to  the 
position  of  the  rudimental  costal  capitulum.  Tlie  curvature  of  the  costals 
is  well  marked.  When  separated  from  each  other,  a  tine  sutural  face 
forms  the  inferior  third  of  the  thickness,  the  superior  two-thirds  being 
fracture  only.  There  are  three  vertebral  dermal  scuta  more  or  less  com- 
pletely preserved.  The  outline  is  coffin-shaped  anteriorly ;  in  one  the 
lateral  margins  are  convex,  in  another  concave,  and  then  expanding  again 
posteriorly,  the  whole  being  fiddle  shaped  (panduratus).  The  two  pos- 
terior costal  scuta  meet  on  the  middle  line,  and  the  last  pair  embraces  a 
pygal  which  is  elliptic  in  front. 

The  shell  is  every  where  stout,  and  excessively  thick  ;  neither  hypo  nor 
hyosternals  being  thickened  medially.  The  left  hyosternal  joins  the  right 
hyposternal  at  the  intersection  of  the  sutures. 

M. 

Length  hyosternal  on  median  suture 0.095 

**        hyposternal     **  *'       105 

Thickness        **  "  "       015 

**  median  costal  proximally Oil 

**  anterior  vertebi-al 014 

Length  *•  **       00 

Width  do.  anteriorly 0285 

**        "    posteriorly 91 

**    anter.  vertebral  scute  anteriorly 035 

Length  *<  **     .     **  **         06 

The  free  edge  of  the  hyposternal  is  thinned  to  an  edge  rather  abniptly. 
The  last  distinct  vertebral  scutum  is  wider  than  the  others,  a  costal  suture 
going  off  near  its  posterior  margin. 

The  slight  enclosure  of  the  mesostemal  bone  gives  the  plastron  a  re- 
semblance to  those  of  Adoeus  syntheticus^  A,  beatus,  and  A.  agilxB,  The 
last  is  much  thinner ;  the  second  differs  entirely  in  the  characters  of  the 
vertebral  scuta,  &c.    It  is  nearer  the  A.  syntheticus,  but  besides  the 
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generic  difTerences  in  the  carapace,  the  ahdomino-femoral  dermal  suture 
crosses  at  the  posterior  third  of  the  hyposternal  bones,  instead  of  at  their 
middle,  as  in  the  Adocus  synthoticus. 

This  species,  like  the  last,  was  found  in  the  upper  bed  of  the  Cretaceous 
^reen  sand,  at  the  works  of  the  Pemberton  Marl  Company,  New  Jersey, 
by  Judson  C.  Gaskill,  the  director.  The  name  of  this  gentleman  fre- 
quently occurs  in  my  contributions  to  the  paleontology  of  the  Cretaceous, 
and  I  take  the  present  opportunity  of  expressing  my  indebtedness  for  the 
constant  liberality  with  which  he  has  aided  in  the  advance  of  the  science. 
Without  his  attention  to  and  enlightened  interest  in  the  subject,  many 
interesting  points  in  the  history  of  the  life  of  the  Cretaceous  periods 
would  not  have  come  to  light.  Those  desirous  of  seeing  one  of  the  fine 
sections  of  the  middle  marl  bed  to  be  found  in  the  state,  will  be  repaid  by 
a  visit  to  the  opening  made  under  the  direction  of  Mr.  Gaskill. 

EIGHTH  CONTRIBUTION  TO  THE  HERPETOLOGY  OF 

TROPICAL  AMERICA. 

Bead  before  the  A,  P.  6'.,  September  16,  1870. 

By  E.  D.  Cope. 

The  materials  whoso  examination  has  furnished  the  following  addi- 
tions to  zoological  science,  consist  of  four  collections.  These  are,  first : 
one  from  Pebas,  Equador,  on  the  Amazon,  from  John  Hauxwell;  second, 
that  made  by  Prof.  Agassiz,  of  the  Thayer  Expedition  to  Brazil;  third,  a 
collection  from  Turk's  Island,  West  Indies,  obtained  from  Prof.  Adrian  J. 
Ebell;  and  fourthly,  a  small  collection  made  by  Dr.  R.  E.  van  Rijgersma 
at  St.  Eustatia. 

The  first  collection  furnished  the  following  species  in  addition  to  those 
already  determined  by  me  from  the  same  locality,  in  two  papers,  viz:  in 
Proceedings  Ac.  Nat.  Sciences  1868,  96,  and  do.  of  the  American  Philo- 
sophical Society  1869,  156. 

OPHIDIA. 
Erythrolampnis  ajsculapii. 

Lygophis  nicagus,  Cope,  Proc.  Ac.  Nat.  Sci.  Phil.  1868,  p.  133. 
Oxyrhopus  petolarius,  var.  G.  (Giinther) 
Oxyrhopus  plumbeus.     L. 
Xenodon  angustirostris?  Peters. 
Hydrops  caUostictus,  Giinth.,  Ann.  Mag.  N.  H.     tab. 
Helicops  chrysostictus,  Cope,  {Tachynectes)  Pr.  A.  N.  S.  Phil.  1863,  71. 
Thrasops  ahaetulla.     L. 
Rhinobothryum  lentiginosum  Scopoli. 

LACERTILIA. 
Anolis  nasicus. 
Polychrus  mai*moratus. 
Doryphorus  castor,  Coi)e,  sp.  nov. 
Hyperanodon  ochrocollaris  Spix. 

A.  p.  B.— VOL.  XI — 42b 
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BATRACHIA. 

Hyla  poly  taenia,  Cope,  Proceed.  Am.  Philos.  Soc.  1869,  164. 
Hyla  leucopliyllata  Beii'eis  var.  trtangulum  Gthr  ;  see  Cope,  I.e.  p.  156. 
Hypsiboas*  punctatus  Daud.  Dum.  Bibr.  etc.    Of  a  pink  color  in  the 
yellow  dots,  in  life. 

Hypsiboas  hypselops.  Cope,  sp.  nov. 

Hypsiboas  lanciformis.  Cope,  sp.  nov. 

Scytopis  (Dryomelictes)  aurantiacus  Dandin. 

Pithecopus  tomoptemus.  Cope,  Proc.  Acad.  Nat.  Sci.  1868,  112. 

Pithecopus  tarsius.  Cope,  1.  c,  1 13. 

Phyllomedsa  scleroderma.  Cope,  1.  c.  112  ;  very  large  examples. 

Coecilia. 

HlPBIBOAS  HYPSELOPS,  CopC,   8p,  nOV, 

Of  the  group  of  H.  crepitans  Wied.  The  fingers  are  not  webbed  beyond 
the  basis  of  the  proximal  phalanges,  except  perhaps  on  the  external  one. 
When  the  arm  is  extended,  they  reach  a  trifle  beyond  the  groin.  The 
bind  limb  extended  brings  the  heel  a  little  beyond  the  muzzle.  The 
general  form  is  slender ;  the  head  broad  and  flat.  The  canthus  rostralis 
is  distinct,  but  very  concave,  and  the  rostral  s  prominent  on  a  narrow 
truncate  muzzle.  The  outline  of  the  head  is  rather  acuminate  to  the  apex, 
intermediate  in  form  between  H.  crepitans  and  H.  boans.  The  eyes  are 
very  large  and  prominent,  entering  only  1.5  times  in  the  rather  elongate 
muzzle.  The  tympanum  is  small,  one-third  the  orbit  in  diameter  and  one- 
half  the  interorbital  width.  Dennal  free,  margins  none  ;  a  slightly  promi- 
nent fold  on  the  elbow  and  spur  on  the  heel,  only  a  prominence  on  the 
other.  Skin  above  smooth.  Digital  dilatations  hardly  ^50  diameter  of 
tympanic  membrane. 

Color,  above  bright  chestnut  brown,  below  pale  violet ;  no  marks  on  tlie 
head  or  back.  Upper  arm  of  the  same  color,  as  is  a  band  on  superior  face 
femur.  Front  and  back  of  femur,  sides  .66  of  distance  to  axilla,  and  intero- 
anterior  face  of  tarsus  and  metatarsus,  with  vertical  black  bands.  They 
are  very  distinct  and  wider  on  the  front  than  the  back  of  the  femur ;  the 
latter  connect  faintly  above.  Three  or  four  faint  cross  bars  on  tibia  above. 
Two  black  spots  on  back  of  brachium,  and  one  or  two  on  front  of  ante- 
brachium. 

Vomerine  tooth  series  arched  as  in  other  species,  tongue  broad.  Ostia 
pharyngea  very  small,  one-fourth  choansB, 

Length  of  head  and  body,  Om.  056  ;  of  hind  limb,  .091m  ;  of  foot  .038m; 
of  tarsus  .02 ;  width  of  jaws  below  tympanum  .02 ;  length  from  same 
point  (axial)  .016. 

The  acuminate  muzzle,  larger  eye,  and  anterior  femoral  bars,  distin- 
guish this  from  the  H.  crepitans.  The  same  characters  separate  it  from 
H.  indris,  with  the  additional  ones  of  smaller  tympanum  and  larger  limbs. 

From  Pebas  Equador,  Jno.  Hauxwell's  collections. 

*The  name  of  the  allied  genus  Cinelidium^  Jonrn.  Ac.  N.  Sci.  1867, 200,  haying  been  nsed  before 
for  a  valid  ftenus  of  plants,  I  propose  to  change  it  to  Cincloscopns. 
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Hypsiboas  indrib,  Cope. 

Journ.  Ac  Nat.  Sci.  Phila.  1867,  201. 

This  species  with  the  small  feet  and  dilations  of  the  H.  crepitans,  exhibits 
the  broader  head  of  the  H.  leprieurii  type,  with  the  vomerine  series  in- 
curved anteriorly  as  in  the  majority  of  species  of  the  genus.  The  spur 
on  the  thumb  is  smaller  than  in  any  species  of  the  genus  in  the  single 
specimen  at  our  disposal,  and  the  antebrachial  and  tarsal  folds  are  distinct. 
Gular  region  smooth.  There  is  a  cross  band  between  the  eyes  darker  than 
the  ground  color;  the  femora  are  crossed  above  by  broad,  rather  indistinct 
cross-bands  very  different  from  those  on  the  posterior  face,  and  similar  to 
those  on  the  tibia ;  in  H.  circumdatus,  the  same  narrow  black  bands  are 
continued  from  behind  to  the  front  of  the  tarsus,  without  interruption. 
Indistinct  brown  markings  on  the  labial  regions. 

The  shorter  hind  limbs,  distinguish  this  species  from  the  H.  crepitans. 

Habitat  Surinam  Hering.    Mus.  Academy  Nat.  Science,  Philada. 

Hypsiboas  circumdatus.  Cope. 

Journ.  Ac.  Nat.  Sci.  Philada.  1867,  201. 

Breadth  of  cranium  at  tympanum  equal  from  end  muzzle  to  opposite  mid- 
dle line  of  humerus  ;  canthus  rostralis  little  marked,  concave.  Sacral 
width  twice  in  coccyx,  three  times  from  articulation  of  latter  to  opposite 
outher  canthus  of  eyes.  Tympanum  two-thirds  occular  opening.  Vom- 
erine series  width  divergent,  oblique,  scarcely  curved  ;  palmation  of  band 
to  middle  antepenultimate  of  foot  to  origin  of  penultimate  phalange  of 
longest  toe.  Thumb  an  incurved  unusually  elongate  osseous  spur.  Areol- 
ations  wanting  on  the  breast,  upper  and  under  lip  indistinctly  yellow 
margined.  Femoral  bands  ten,  blackish,  very  narrow  and  nearly  sur- 
rounding the  leg :  seven  broader  cross  the  tibia. 

This  species  differs  from  the  H.  palmata  in  its  much  shorter  palmation, 
smaller  size  and  different  coloration  ;  from  the  H.  crepitans,  in  its  stouter 
form,  and  much  stouter  feet  and  hands,  and  different  coloration,  compar- 
ative measurements  given  under  the  head  of  the  latter  exhibit  this. 

Habitat,  Brazil,  no.  Mus.  Compar.  Zoology,  one 

specimen. 

The  thumb-spur  of  this  species  is  more  striking  than  in  any  other  of  the 

l^enus. 

H.  crepitans  and  H.  circumdatus. 

«n  line  In  Mne 

End  muzzle  to  end  coccyx 2  3  2  8 

do        do         origin  coccyx 1  5.75  1  0.75 

do        do         poster,  marg.  tympanum  8.5  10 

Width  cranium  at  latter  point 9.5  11.25 

From  muzzle  to  opps't  outer  canthus  eyes  8  4 

Anterior  extremity 1  5,5  1  0.25 

Carpus  and  longest  digit 8.5  0.25 

Posterior  extremity 3         10.25  4  0.25 

Tibia 12  15 

Tarsus 8.5  10 

Metatarsus  and  longest  digit 10  13.25 

The  three  si>ecie8  just  described  have  the  palmation  of  the  toes  extend- 
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ing  to  the  base  of  the  third  phalange.    In  H.  fascia tns  6thr.  the  web  only 
extends  to  the  base  of  the  second. 

Htpsiboas  LANCIFOIIMI8,  Cope.    8p.  nov. 

This  is  a  large  species  of  the  H.  boaus  gpronp.  It  is  characterized  by  its 
elongate  acuminate  head,  with  nearly  straight,  sharp  canthus  rostralis  and 
vertical  concave  loreal  region.  Eyes  prominent,  large,  their  diameter 
twice  in  length  of  muzzle,  equal  to  interorbital  width,  and  not  quite  twice 
the  diameter  of  the  membranum  tympani.  A  prominent  dermal  fold  pro- 
ceeds from  it,  overhanging  the  tympanum,  to  near  the  middle  of  the  side; 
its  margin  is  roughly  glandular.  "No  dermal  margins  nor  spurs  on  the 
limbs.  Fingers  not  webbed  beyond  the  metacarpals  ;  reaching  when  the 
limb  is  extended,  to  the  hind  face  of  the  femur.  Hind  limbs  very  long, 
the  muzzle  making  the  second  third  of  the  extended  tibia.  Web  extend- 
ing to  the  end  of  the  second  phalange  of  the  fourth  toe  of  the  foot.  Ostia 
pliaryngea  small,  one-fifth  of  the  very  large  choanse.  Tongue  oval,  longer 
than  wide.  Vomerine  teeth  forming  two  angulate  series,  the  two  short 
limbs  of  the  angle  uniting  on  the  median  line,  without  interruption. 
Finger-dilatations  large,  not  quite  half  the  tympanum  in  diameter. 

Color,  bright  chestnut  brown  above  and  on  the  sides,  shading  into  smoky 
in  the  groin.  The  whole  under  8ui*face  a  dark  maroon.  A  black  band 
passes  from  the  end  of  the  muzzle,  as  wide  as  the  loreal  region,  through 
the  eye  aud  tympanum  to  along  the  axilla.  Upper  lip  with  a  broad  yellow 
band,  interrupted  on  the  premaxillary  apex,  and  continued  a  short  dis- 
tance in  front  of  the  canthus  oris  on  the  mandible.  No  cross  bars  or 
bands  on  the  sides  or  limbs ;  femur  behind  and  before,  smoky  maroon. 
A  few  irregular  scattered  dots  on  the  back,  and  an  indistinct  series  of 
foui-teen  brown  cross  bands  on  the  back  and  head.  Dilatations  of  the 
three  inner  fingers  yellow  above.  liCngtb,  head  and  body,  0m.087;  of 
hind  limb  .158m.  ;  of  foot  .067 ;  of  tareus  .033.  Width  of  sacrum  .016  ; 
i)f  head  below  jwsterior  margin  of  tympana  .028m.  ;  length  (axial)  from 
same  point  .027.     Length  of  fore  limb  .05m. 

This  peculiar  species  resembles  externally,  a  Polypedates.  It  need  only 
be  compared  to  the  Hypsiboas  boansD.  B.  and  H.  oxyrhina  R.  and  L.  From 
the  former  it  differs  in  the  entire  absence  of  black  or  other  colored  bars  on 
the  femora  and  fianks,  in  the  darker  coloration  of  the  under  surfaces,  etc. , 
and  the  more  elongate,  lance-shaped  head.  Its  thumb  spur  is  much  weaker 
than  in  most  species  of  the  genus.  From  H.  oxhyrhina  it  differs  much  in 
coloration  and  in  the  longer  hind  limbs.  Thus  according  to  Reinhardt,  and 
Liitken  in  that  species,  the  proportion  of  their  length  to  the  totalis,  .107m. 
to  .075m.;  that  is,  1.33  per  cent.  In  H.  lanciformis,  the  proportion  is  1.81. 
The  white  margins  of  the  limbs, breast  and  lower  lip  as  well  as  the  marbled 
coloration  described  by  these  authors;  are  here  entirely  wanting.  Pebas, 
Equador.    J.  Hauxweirs  collection. 

DORYPHORUS  CASTOR,  Cope.  8p,  nov. 

Scales  of  the  abdomen  weakly  keeled,  nearly  equal  to  those  of  the  back, 
which  are  more  strongly  keeled.    Scales  of  the  sides  scarcely  smaller  than 
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either.  Gular  fold  moderate,  its  scales  subequal.  Mental  scales  uniform, 
smooth.  No  auricular  scales ;  temporal  scales  iwigh.  Occipital  plate 
large,  longer  than  wide ;  interorbital  series  three ;  muzzle  scales  large 
smooth,  polygonal,  only  four  rows  between  canthus  rostralis.  One  canthal 
scale  ;  two  loi*eal  rows  ;  nostril  between  two  scales  ;  labials  (h>rge)  5—6. 
Oblique  folds  on  sides  of  neck.  The  arm  extended  reaches  the  middle  of 
the  femur  ;  the  leg,  the  tympanic  drum.  Body  slender  ;  tail  perfectly 
flat,  wider  than  the  body,  with  35  cros&-rows  of  keeled  scales,  which  are 
only  produced  into  spines  at  tlie  edge  of  the  tail. 

Color,  blackish  olive,  gradually  lighter  to  the  head,  which  is  thickly 
black  spotted  on  a  green  ground.  A  broad  crescentic  black  collar  which 
is  broadly  light  margined  behind,  much  more  indistinctly  before.  The 
posterior  border  is  against  broadly  margined  with  black  behind.  Limbs 
closely  green  spotted  on  a  blackish  ground.  Tail  uniform  brown.  Belly 
black,  on  the  sides  dark  green,  medially,  femora  dark. 

Total  length,  Om.093  ;  from  muzzle  to  angle  of  mandible,  .016  ;  to  col- 
lar, 021  ;  to  vent,  .06  ;  length  foi-e  limb,  .032  ;  of  hind  limb,  .038  ;  width 
head  at  mandibular  angles,  01. 

From  Pebas  Equador  ;  J.  Hauxwell's  collection. 

Trbtioscincus  LiBViCAUDUS,  Cope.   sp,  nov. 

Scales  large,  those  of  both  body  and  tail,  entirely  smooth.  Several  be- 
hind the  occipital  i)lates  larger  than  the  othei^.  Limbs  short.  Size  about 
that  of  the  T.  bifasciatus. 

Color,  a  dark  clear  olive  above;  paler  below,  alight  green  band  from  the 
temporal  region  along  the  canthus  rostralis  to  the  end  of  the  muzzle,  and 
another  parallel  along  the  upper  lip.     No  other  markings. 

From  Occidental  Department,  Nicaragua.  Discovered  by  J.  A.  Mac- 
Neil,  a  successful  explorer  of  that  region.  Mus.  Essex  Institute,  and 
Acad.  Nat.  Science. 

This  Ecpleopod,  differs  from  its  congener  T.  bifasciatus  Dum.  in  the 
absence  of  carinse  on  the  caudal  scales,  and  in  other  points,  and  in  the 
coloration. 

HOMALOCHILUS   CHRY80G ASTER,  CopC.    Sp^ThOV. 

General  form  quite  slender,  the  head  narrow.  Scales  in  forty-three 
longitudinal  series,  those  of  the  median  larger  than  the  lateral.  Occipital 
and  paiietal  regions  covered  with  numerous  enlarged  smooth  polygonal 
scales.  Two  short  longitudinal  plates  represent  the  frontal ;  each  is  in 
immediate  contact  with  the  superciliary  of  its  side,  which  exceeds  it  in 
length.  Three  pair  of  supranasals,  the  anterior  not  separated  from  the 
anterior  nasal ;  six  scales  in  two  cross  rows  ip  the  place  of  the  prefrontals 
bound  the  superciliaries  and  frontals  in  front.  Superciliaries  undivided. 
Nasal  a  little  higher  than  wide,  the  apex  visible  from  above.  Two  loreals, 
the  anterior  larger ;  two  prococulars,  the  superior  large,  the  inferior  in 
place  of  the  summit  of  the  sixth  and  seventh  labials.  Four  postoculars, 
the  superior  bounding  the  posterior  margin  of  the  superciliaiy.  Superior 
labials  fouiteen,  seventh  and  eighth  entering  the  orbit.    Inferior  labials 
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fourteen  ;  anterior  four,  very  elongate  inward.     Gastrosteges,  255  ;  anal, 
1 ;  urosteges,  78. 

Color,  light  fawn  brown  above,  below  golden  yellow.  A  series  of  fifty- 
four  deep  brown  spots  extend  on  the  dorsal  region  to  opposite  the  vent, 
and  seventeen  on  the  tail,  in  the  individual  described.  These  spots  are 
darker  edged  and  are  occasionally  confluent  into  a  short  irregular  band. 
They  are  often  transverse  and  are  generally  twelve  scales  wide,  and  three 
or  four  long. 

Length  .Om  665 ;  of  tail,  .108  ;  rictus  ovis,  .016. 

From  Turk's  Island,  obtained  by  my  friend.  Professor  Adrian  J.  Ebell. 
This  Boa  is  very  distinct  from  the^  Homalochili  heretofore  described,  and 
exhibits  a  decided  tendency  to  Ungalia,  especially  to  such  species  as  U. 
dipsadina.  The  si)ecies  of  Homalochilus  Fischer,  are;  H.  muUiseeius, 
Cope,  Proc.  A.  N.  Science,  Philadelphia,  1862,  70.  H.  striatus,  Fischer, 
Abh.  Natur.  Hamburg.  1856,  101.  H,  strigilatus.  Cope,  1.  c.  p.  71 ;  H. 
chrpsogaster,  Cope,  supra,  and  H,  tortiUs,  Jan.  {Dendophilus  tortilis  Jan. 
Iconographie  des  Ophidiens  Plate).  The  last  named  belongs  here,  as  I 
learned  from  a  study  of  the  type  specimen  in  the  Mus.  Milan.  It  differs 
veiy  much  from  the  species  above  described,  but  I  cannot  now  point  out 
its  characters,  having  mislaid  my  MS.  description.  ThQ  Epicrates  versi- 
color of  Steindachner,  beautifully  figured  in  the  Denkschriften  of  the 
Wiener  Academic,  belongs  to  this  genus,  and  appears  to  be  H,  strigilatus 
m.,  previously  named. 

The  collection  from  Turk's  Island  embraced  the  following  species : 

Homalochilus  chysogaster.  Cope. 

Mabuia  cepedei.  Gray. 

Anolis  ordinatus.  Cope,  Pr.  A.  N.  Sci.  Phila.  1864,  175. 

Cyclura  (Ctenosaura)  cariuata,  Harlan  Journ.  A.  N.  Sci.  IV,  p.  242. 

I  would  here  notice  that  Dr.  John  Giindlach,  has  published  in  the  Re- 
perrorio  Fisico,  etc.,  de  Cuba,  1868,  a  catalogue  of  the  Batrachiaand  Hep- 
tila  of  the  Island  of  Cuba,  which  furnishes  a  desideratum  of  long  standing. 
I  observe,  however,  that  he  intellects  assertions  as  to  the  probabiUty  of 
several  of  my  species  being  synonymes  of  others,  as  Anolis  porcus,  A.  iso- 
lepis,  Liocephalus  raviceps  and  macropus,  etc.  As  I  suspect  that  these 
suggestions  are  not  original  with  Dr.  Gundlach,  I  will  observe  that  as  a 
general  rule,  it  is  unsafe  for  American  naturalists  to  rely  on  assertions  of 
some  Continental  European  zoologists,  as  to  identity  of  the  species 
of  each  other,  or  of  American  zoologists,  since  it  is  an  old  practice, 
the  o^spring  of  autocracy  rather  than  of  science,  and  which  deceives 
only  temporarily. 

Enuliub  mttrikus,  Cope.  gen.  et.  sp.  nov. 

Char.  Qenertcus.  Palatine,  pherygoid,  and  anterior  portion  of  maxil- 
lary bones  edentulous ;  a  long,  strong  grooved  tooth  on  the  posterior  part 
of  the  maxillary  bone.  Intemasal  plates  present ;  rostral  prominent  de- 
pressed ;  two  distinct  nasals,  a  loreal,   no  preocular,   two  postoculars. 
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Scales  smooth,  with  one  apical  pore-pit.     Anal  plate  and  subcaudals 
double. 

This  genus  has  head-sliields  arranged  like  those  of  Rliegnopa,  Cope, 
(Proc.  Acad.  Nat.  8ci.  Phil.  1866,  128),  but  the  dentition  is  entirely  dis- 
tinct. It  is  nearer  to  Tantilla  B.  and  G.  but  that  genus  does  not  present 
the  edentnlus  characters,  and  exhibits  a  preoocular  instead  of  a  loreal 
plate.  The  pupil  is  round.  The  general  foim  is  slender  for  a  Calamari- 
an  serpent,  and  the  tail  is  unusually  elongate  ;  the  head  is  not  distinct. 

C?Mr,  Speeiflcus,  Scales  in  sixteen  or  seyenteen  rows.  Labials  6-7,  thiixl 
and  fourth  in  orbit.  Two  postorbitals ;  temporals,  1 — 2—3.  Rostral 
broad,  crescent  shaped  ;  intemasals  half  as  large  as  prefrontals.  Frontal 
nearly  triangular,  with  apex  behind ;  anterior  boitler  strongly  convex. 
Superciliaries  sub-triangular,  with  short  apex  anterior.  Occipitals  elon- 
gate. Geneials  one  pair  followed  by  a  row  of  three  scales.  The  tail 
measures  between  one-third  and  one-fourth  of  the  total  length,  nearer 
one-third,  but  the  only  specimen  now  by  me  has  the  extremity  mutilated. 
Gastrosteges,  216.  Length  of  a  specimen,  0m.220 ;  other  larger  ones  are 
not  now  before  me. 

Color,  mouse-color  above,  white  below,  a  pale  spot  on  each  nasal  plate, 
and  a  dusky  one  on  each  side  behind  the  rictus  oris.  From  Chinandega, 
in  the  Occidental  department,  Nicaragua,  discovered  by  J.  H.  McNiel. 
Several  specimens  were  taken  from  a  well,  forty  feet  deep. 

This  species  in  scutellation  and  form  of  head  is  related  to  the  Calamar- 
inse,  and  it  is  doubtless  a  bon*ower,  but  its  scale  pores  and  long  tail  are 
exceptional  features. 

CONTRIBUTION  TO  THE  ICHTHYOLOGY  OF  THE  MARaSoN. 
(Bead  before  the  Amer.  Phil.  8oc.  Aug,  19  1870.) 

BT  B.   D.   COPB,  A.  tf. 

CHARACINID^'. 
Tbtbaoonoptbbus  obibntalis,  Cope. 

D.  11,  A.  29 ;  scales  7-87-8.  The  depth  of  the  body  one-half  the  length 
(without  caudal  fin) ;  the  head  one-fourth  of  the  same.  Dorsal  fin  above 
a  point  a  short  distance  behind  the  origin  of  the  ventrals.  Anterior  anal 
rays  not  elongate.  Diameter  one-third  length  of  head,  1.5  times  in  the 
convex  interorbital  width.  The  extremity  of  the  mandible  extends  a 
little  beyond  the  line  of  the  anterior  rim  of  the  orbit.  Pectoral  extend- 
ing a  little  beyond  basis  of  ventraLk  A  broad  silver  band  from  upper 
opening  of  operculum  to  caudal,  with  a  black  spot  near  each  end. 
Lengtli  0.097  M. 

From  Para.    Mus.  J.  Carson  Brevoort. 

TbTRAQONOFTBBUB  STILBB.      CopO. 

Depth  contained  2.4  times  in  length  (without  caudal) ;  length  of  head 
3.5  times  in  the  same.  Radii,  D,  11,  A.  38,  scales  8—89—10.  Inter- 
orbital width  equal  that  of  eye,  and  one-thii-d  length  of  head.    Dorsal 
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fln  elevated,  a  little  behind  the  line  of  the  origin  of  the  yentrals.  The 
maxillary  extends  to  near  the  line  of  the  anterior  margin  of  the  orbit. 
The  anterior  radii  of  the  anal  flu  are  elongate.  Total  length  .075  M. 
Length  of  anterior  dorsal  rays  .018  M. ;  length  of  anal  rays  .013  M. 

A  silver  lateral  band  with  a  posthumeral  and  basal  caadal  sjwts,  the 
former  very  distinct. 

This  species  has  much  the  shape  of  an  Abramis ;  its  form  is  deep, 
rather  abruptly  contracted  at  the  extremities,  and  the  supraoccipitai 
region  is  slightly  concave.     Allied  to  the  T.  abramis  of  Jenyns. 

Para.    Mus.  J.  Carson  Brevoort. 

TeTRAGOKOFTERUS  HAUXWELLIANU8.      Cope. 

Radii  D.  11 ;  A.  47;  squamation  9-10—47—10-11.  Depth  of  body  2.2 
times  in  length,  exclusive  of  caudal  fin.  Profile  above  concave ;  end  uf 
muzzle  convex.  Interorbital  width  greater  than  diameter  of  orbit ;  eye 
thi-ee  times  in  head.  No  teeth  on  the  maxillary,  which  extends  only  tu 
the  line  of  the  anterior  margin  of  the  orbit.  Caudal  peduncle  couti-acted. 
Color  silver  olive,  with  silver  white  band  on  side,  and  indistinct  humeral 
and  caudal  spot.     Total  length  .050  M. 

This  is  a  deep  bodied  species,  with  more  than  usually  distinct  lateral 
silver  band.  Its  anal  radii  are  more  numerous  than  iu  any  other  specie?:, 
except  the  T.  spilurus  C.  V.,  which  difiers  in  having  teeth  ou  the  max- 
illary bone,  etc. 

Dedicated  to  John  Hauxwell,  a  successful  naturalist  and  explorer,  from 
whom  most  of  the  species  here  described  were  procured. 

Pebas,  Eqiiador. 

Tetragonopterus  pectinatus.    Cope. 

Radii  D.  10,  A.  41 ;  scales  4-5 — 41 — 6.  Form  elongate,  fusiform,  com- 
pressed ;  depth  into  length  without  caudal  2.75  times;  length  of  head 
nearly  four  times  in  the  same.  Interorbital  width  equal  diameter  orbit ; 
diameter  of  eye  one  third  length  of  head.  Maxillary  bone  elongate,  ex- 
tending to  below  middle  of  pupil,  furnished  with  minute  teeth  throughout 
the  length  of  its  anterior  margin.  Profile  straight,  convex  between 
orbits,  muzzle  projecting  beyond  mandible.  Dorsal  rays  prolonged  ; 
anterior  anals  also  moderately  elongate.  The  origin  of  the  dorsal  is  ex- 
actly over  that  of  tJie  anal. 

A  narrow  silver  green  band  on  the*posterior  half  the  body ;  no  caudal 
spot ;  humeral  spot  half  way  between  lines  of  operculum  and  dorsal  first 
ray.     Total  length  .045  M. 

This  is  a  peculiar  species,  resembling  technically  only  the  T.  artcdii  of 
Cuv.  and  Val.  as  described  by  GUnther.  This  is  a  more  elongate  fish, 
with  smaller  eye,  and  other  characters.  The  complete  dentition  of  thf 
maxillary  bone  is  unusual  in  the  genus. 

From  Pebas,  Equador.     Ilaux well's  collections.* 
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HeMIORAMMUS  ROBU8TULU8,      Coi)e. 

Radii  D.  10,  A.  27;  scales  7 — 35 — 6.  Form  deep  compressed;  length 
without  caudal  2.25  times  depth,  and  8.5  times  length  of  head.  Profile 
straight,  steeply  descending  to  the  obtuse  muzzle.  Interorbital  width 
greater  than  diameter  of  orbit ;  eye  one-third  of  head.  Five  stout  but 
small  teeth  on  the  maxillary  bone,  which  latter  reaches  to  the  line  of  the 
middle  of  the  pupil,  hence  the  gape  of  the  open  mouth  is  greater  than  in 
some  other  species.  The  dorsal  fin  is  not  so  elevated  as  in  some  species 
of  Tetragonopterus,  and  originates  behind  the  line  of  the  ventrals.  The 
greatest  elevation  of  the  dorsal  line  is  in  advance  of  its  origin.  Sub- 
orbital bone  large ;  mandible  longer  than  muzzle. 

Muzzle  black ;  cheeks  black  punctate ;  body  brown,  a  gi*eenish  latei*al 
band  with  indistinct  humei-al  and  caudal  spots.  Middle  of  caudal  fin 
blackish.  Total  length  .061  M. ;  to  origin  ventrals  .018  M. ;  to  oiigin  of 
anal  .025  M. 

This  little  Gharacin  I  refer  to  the  genus  Hemigrammus  of  Gill,*  because 

*  Ann,  Lye.  New  York,  1858. 

the  lateral  line  is  only  half  developed,  extending  in  the  present  species  to 
beneath  the  middle  of  the  dorsal  fin.  The  general  form  and  dentition  are 
stout.  The  gill  rakers  are  elongate  on  the  inferior,  but  sparse  and  short 
on  the  superior  limb  of  the  hyoid  arches. 

From  Pebas,  Equador.  Numerous  specimens  from  HauxwelPs  col- 
lection. 

Myletes  lippincottianus.    Cope. 

Radii  D.  16,  A.  39  ;  lateral  line  80.  Depth  of  body  two-thirds  length 
without  caudal ;  thus  the  form  is  discoid.  Muzzle 
very  obtuse ;  mandible  longer.  Orbit  one-third 
of  head,  and  1.5  times  into  very  convex  inter- 
orbital region.  Thirty-two  ventml  spines.  Adi- 
pose fin  two- thirds  the  length  of  the  rayed  dor- 
sal; caudal  with  a  very  narrow  sinus-like  emargi- 
n<ition  above  the  middle  of  the  edge.  Ventrals 
not  reaching  vent,  commencing  a  little  in  advance 
of  the  line  of  the  first  dorsal  ray. 

Color  yellow  silvery;  dorsal  region  with  steel 
refiections ;  a  dusky  spot  above  the  middle  of  the 
pectoral  on  the  lateral  line. 

The  teeth  of  the  external  premaxillary  series 
are  very  small,  and  in  close  contact  with  those  of 
the  second. 

Length  .112  M.  to  line  of  origin  of  anal  .057 ; 
depth  .068  ;  do.  of  head  at  orbit  .022  M. 
From  Para,  Brazil,  J.  C.  Brevoort's  collection. 

Dedicated  to  my  fiiend,  James  S.  Lippincott,  author  of  important  con- 
tributions to  Meteorology,  Agriculture  and  other  subjects. 

A.  p.  S.— VOL.  XI— 43e 
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Rtethapwos  brtthrop*.    Cope  g^n.  et  ap.  wtr. 
CJuirarUr  gfiitrifut.  Drn-sal  not  eloiiKntc,  aiinl  proloiigtd.  Pn'roiunlbu; 
t»th   comprTBMil.   lobod.   iu  two  row*;    no  maiilUries,     MaitdibuUn 
lohed,  witliout  couic  tetth  jKistiriorly.    So  keel  of  sjunes  oa  the  v«iim: 
■vgion.    Bnncliinl  flMUTes  estemkil. 


Thin  new  trenun  (liH)iliiyfi  most  or  tlie  r1i«mcter«  oT  M;let)ina«  Cut.  VaU 
)uit  In  entirely  without  t)ie  exposed  vciitrnl  npiiieB  rhancteriatic  of  Itul 
trt'iiu*  nnd  of  Myk-tvR.  Tlie  tttMichniit  four-lolied  niolius  of  the  posterinr 
M>rics  differ  entirely  from  lliose  of  Myletes ;  the  dentition,  iudeed,  is  u«t 
very  diffeit'ut  fmin  Iliut  of  TetmgouopteruH. 

C^.^r.lrler  tpffiUfiit.  ItaiHi;  D.  19 ;  .\-  40;  s^iuuu- 
nliou  '21 — GI— '21.  Form  disouid,  nbduminal  imtliiie 
uioi-e  i-onvfX  than  the  dorsal,  which  is  irregukir. 
It  is  convex  above  the  nii|>e,  dosrvitdiiiK  tdoni;  llw 
Unse  of  the  dorsal  fin,  convei  in  ftxint  of  the  adi|H.tw. 
and  ri>iiciive  Whind  it.  IK'jith  1.3  times  iu  1en):th 
witliout  eaud.ll.  head  3.B6  times  in  the  Muue.  £.v' 
hrgi\  not  quite  equal  to  the  diameter  of  Uie  nrnder- 
ately  convex  interorbiial  spare,  S.j  times  in  lcn':th 
of  the  heiid.  The  mtixillury  \f  v\ong*te,  ami  exieuds 
to  the  line  of  the  Hulerior  marjnn  of  the  urlut.  The 
(lenliculatioiis  of  the  ti'ctli  are  cpic-d,  thiise  of  the 
mandibulars  four  or  five  in  unndier.  The  outer 
teeth  of  the  anterior  pn'inaxilhiry  series  small.  Vcnirals  small  below 
the  line  of  origin  of  the  dorsal.  Adipose  tin  small,  eauilal  fuivate.  .\uil 
fin  mirraw,  not  lobed.  anterior  Mdii  niotlemlely  elongate. 
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Color  silvery,  anal  fin  dark  edged  ;  a  brighter  banO  on  caiidRl  peduncle, 
darker  edged  above.  An  indistinct  postBcapular  spot  Total  length 
,095  M.  The  colnr  of  the  iridea  in  tlie  type  specimen,  which  bas  not  been 
very  long  in  alcohol,  is  a,  dark  reil. 

There  in  b,  spine  directed  forwards  from  the  base  of  the  first  dorsal  ray, 
along  tbe  back,  nhicb  is  free  for  more  than  the  eigbth  of  an  inch. 

From  Pebas ;  J.  HauKwell's  coll.  i 

HoT.OTAXis  MEi.ANOBTOHUs.     Cope  gen.  et  sp.  nov. 
Char.    Oenericut    No  adipose  fln ;  origin  of  dorsal   fin  posterior  to 
that  of  the  ventral.    Teeth  on  tlie  premaxillai-y,  maxillary  and  man- 
dibular bones,  all  simple  conic,  those  of  tbe  first  and  last,  in  two  rows. 
Suborbital  bones  very  large  ;  gill  opening  large.    Scales  without  lateial 

This  genus  is  simply  Pyrrbulina  with  maxillary  teetb. 
Character  tpecifieut.  Bather  elongate ;  depth  .0135  M.;  length  .07  M.i 
length  of  bead  .OHM.;  width  of  do.  behind  .0005  M.  Radii  D.  9.;  A.  I. 
10  ;  V.  8.  Scales  7 — 25.  Above  bi'Ownish,  below  yellowish  ;  on  tlie  sides 
the  so^es  with  orange  bases  and  brown  edges  forming  longitudinal  lines. 
A  black  baud  through  the  operculum  and  orbit  round  tbe  edge  of  the 
premaiillary  ;  another  round  tbe  edge  of  the  mandible.  A  black  spot  on 
tbe  middle  of  the  dorsal  fln. 

This  species  is  evidently  near  the  Pyrrbulina  filamentosa  of  Cuv.  and 
Val.,  but  the  caudal  fln  is  regularly  emarginate,  and  baa  not  the  peculiar 
form  ascribed  to  that  species  by  those  authors.    ' 

Numerous  specimens  from  Pebas,  Equador,  Hauxwell's  coll. 

pLETHODECTES  EBTTHRUKUB.    Cope  gen.  et  sp.  nov. 
Character  generievi.      Adipose  fln  present,  dorsal  short,  originating 


above  the  ventrals.  Anal  short.  Lateral  line  present  on  tbe  infeiior  row 
of  scales;  belly  not  compressed ;  gill  opening  wide.  Teeth  on  the  max- 
illary, premaxillary  and  dentary  bones.  Maxillaries  in  one  row,  simple, 
conic  ;  premaxillaries  in  two  rows,  those  of  the  external  simple  conic,  of 
the  inner  tricuspid  ;  mandibulars  in  an  outer  row  of  tricuspid  teeth,  and 
two  simple  conic  in  tbe  middle  behind  them.  Maxillary  arcb  angulate, 
the  maxillary  bones  extending  downwards  on  each  side  of  the  dentary. 
This  genus  appears  to  bo  nearest  to  Piabucina  Cur.  Val.    It  differs  in 
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the  pi'esenoe  of  the  lateral  line,  and  in  having  two  series  of  premaxillftry 
teeth  imit«ad  of  one,  of  which  the  external  is  simple  and  not  tricuEpid. 
There  are  also  two  series  of  t«eth  on  the  dentaries  of  Piahucioa.  The 
Buborbital  bones  of  this  genus  are  large. 

Charaeter  ipeeificitn.  l!ona  mediam,  head  elongate,  broad  and  flat  above, 
iiit«rarbital  width  2.5  times  in  length.  Diameter  of  orbit  nearly  three 
tiraei  icblengtli  of  head,  equal  to  length  of  muzzle.  Length  of  head  one- 
thii'd  ofVotal  without  caudal  tin.  Qreatest  depth  one-fourth  of  earae. 
Scales  large,  1.  series  6  at  ventrals ;  transierse  (above  1.  line)  18.  Radii, 
D.  13 ;  A.  11  ;  V.  9  ;  caudal  deeply  forked. 

Color  light  olive ;  top  of  head  and  muzzle,  ventral,  anal,  nnd  dorsal  fins 
blackish.     Caudal  tin  red,  dusky  medially. 

There  are  three  longitudinal  ridges  on  the  craDium  above,  of  which 

the  median  is  very  weak.     Total  length  0  M.068 ;  length  to  opercular 

margin,  .0175  M.;  to  basis  of  ventral,  .0385  M.;  to  basis  of  anal,  .042  M. ; 

to  bases  of  caudal,  .053  M.    From  Pebas,  Equador ;  Hauxwell's  collection. 

Afhtochabae  piuoekus.     Cope  sp.  nov. 

Head  small,  the  length  contained  five  times  in  total,  without  caudal  An  ; 
height  4.2S  times  in  tlie  same.  Eye  three  times  in  length  of  bead,%  little 
exceeding  muzzle.  Doi-sal  fin  originating  half  way  between  lines  of 
origin  of  ventrals  and  anal.  Anal  long,  the  anterior  rays  much  prolonged, 
filiform,  extending  backwards  to  the  last  fifth  of  the  length  of  the  base. 
Doi-sal  elevated  ;  liadii,  D.  10 ;  A.  28-  L.l.  scales  38  ;  tubes  on  a  few  of 
the  anterior  only ;  1.  tr.  12.  Fremaxiliaiy  teeth  seven  on  each  side,  max- 
illaries  numerous,  occupying  most  of  the  margin  of  the  bone.  Color  olive 
above,  yellowish  below,  lower  lobe  of  caudal  blackish.     Length  OM.  .CS. 

This,  the  second  species  of  this  genus  just  described  by  Ofinther  (Proc. 
Zoot.  Loc.  Loudon,  1868,  245),  differs  from  the  type  species,  A-  pusillus, 
in  the  longer  anal  fin  (there  are  only  18  rays  in  the  latter),  with  much 
prolonged  anterior  radii,  the  shorter  hzad,  the  more  numerous  maxillary 
teeth,  &c. 

From  Pebas,  Eastern  Ecnador,  Hauxwell's  Collection.  Dedicated  to 
the  discoverer,  a  successful  naturalist  and  explorer. 

BOKBOIDEB  BICOKKIS.      Cope  sp.  nov. 

Radii  D  II,  A  51  ;  scales  I.  tr.  18—16 ;  the  back  is  gibbons ;  the  outline 

of  the  front  plane  ;  the  muzzle   slightly  descending,   and 

overhanging  the    mandible ;   depth   one-third    of   length, 

without  caudal  fin;  length   of  head  S.5   times  in  same; 

a    eye  large,  3.5  times  in  head  ;  inter-orbital  region  narrower, 

[l   convex ;    two    horn-like    teeth   projecting  forwards ;   two 

fll  small  ones  on   each  side   posteriorly,  directed  outwards ; 

/;  mandible  with  four  equal  conic  processes ;  mandible  with 

'/   four    canines;    premaxillary   teeth  irregular,   maxillaries 

/    sparse ;   pectorals   and    ventrals  extending  beyond  basis 

of  anal ;  length  0.07  M. ;  to  ventrals  .03  M. ;  to  anal  .025 

M. ;  origins  of  dorsal  and  anal  opposite. 
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Color  pale,  with  a  silver  lateral  band,  and  black  humeral  and  basal 
caudal  spot. 

Pebas,  Eastern  Equador,  Hauxwell  s  Collection. 

This  species  is  near  the  R.  myersil  Gill,  M.S.,  but  is  a  shallower 
fish,  with  smaller  eye,  and  fewer  horns  on  the  upper  jaw.  The  Hystri- 
codon  xeuodon  Reinhardt,  Yidensk.  Med»  Kjobenhavn,  1849  87,  has  much 
larger  scales. 

Anactrtus  tectifer.    Cope  sp.  nov. 

Radii ;  D.  11 ;  A.  87,  Scales  from  basis  of  dorsal  to  basis  of  anal  12 — 10. 
A  short,  deep  species ;  depth  8.2  times  in  length,  without  caudal  fin  ;  head 
8.6  in  the  same;  eye  8.75  times  in  length  of  head;  equal  interorbital 
width ;  head  elevated,  front  slightly  concave  in  profile,  end  of  muzzle 
descending  ;  scales  rather  large  ;  ventrals  reaching  anal  fin,  pectorals  not 
Maxillary  teeth  numerous,  equal,  premaxillary  series  confluent,  three 
canines  on  each  side  ;  mandible  with  two  on  each  side  ;  mandible  longer 
than  muzzle,  when  open. 

White,  without  silvery  lateral  band ;  inferior  half  operculum  golden  ;  a 
large  black  spot  in  front  of  the  origin  of  the  dorsal,  on  the  side  :  a  black 
spot  at  the  basis  of  eaudal;  ante-orbital  region  puuctulate;  length 
O.M.  068  ;  to  end  of  maxillary  .0075  M.  to  origin  of  ventral  fins  .0225  M.  ; 
to  origin  of  anal  .031  M.  The  origin  of  the  dorsal  is  in  advance  of  the 
line  of  the  origin  of  the  anal.  Its  last  ray  is  much  behind  the  latter 
point. 

This  species  is  named  fi'om  the  fact  that  the  free  anterior  margin  of 
the  nasal  bones  is  more  prolonged  than  in  other  species,  and  overhangs 
the  nares  and  premaxillaries.  The  few  anal  radii  and  coloration  also 
distinguish  this  fish  from  its  allies. 

Pebas,  Ecuador.    Hauxweirs  Collection. 

Cynopotamus  gulo.     Cope  sp.  nov. 

Form  slender ;  the  depth  of  the  body  near  three-fourihs  the  length  of 
the  head,  four  and  one-third  times  in  the  total,  without  caudal  fin. 
Length  of  head  three  and  a  quarter  times  in  the  same.  Eye  8.75  times 
in  the  length  of  the  head.  Maxillary  bone  extending  a  little  beyond  the 
line  of  the  posterior  rim  of  the  orbit.  Fourteen  rows  of  scales  between 
origin  of  dorsal  and  lateral  line.  Fin  radii  D.  12,  A.  41.  The  profile  of 
the  head  is  scarcely  concave  and  slopes  regularly  to  the  premaxillary 
border.  A  few  scattered  canines  form  an  inner  premaxillai*y  row. 
There  is  a  canine  at  each  end  of  each  premaxillary  of  the  outer  row. 
The  outer  mandibular  row  consists  of  four  equidistant  canines  on  each 
side  in  front,  and  numerous  small  teeth  behind. 

Color  pale.  Lower  half  the  opercle  golden.  A  black  humeral  spot, 
and  a  silver  lateral  band  extending  from  it  to  the  caudal  fin,  at  the  base 
of  which  is  a  black  spot. 

Length  OM  .09.  To  opercular  margin  .025.  To  origin  dorsal  (vertical 
line)  .085.    To  origin  of  anal  .044. 
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From  Pebas,  Eastern  Peru.  Numerous  specimens  from  Hauxwell's 
Collection. 

Other  Characinidae  contained  in  the  collection  are,  Macrodon  trahira 
Spix  ;  Erythrinus  brevicanda,  Gunth  ;  Hydrocyon  sp.  indet ;  Myletes  duri- 
ventris  Cuv. ;  Teti-agonopterus  ortoiiii,  Gill  M.S. 8.  Proc.  A.  N.  Sci., 
Phila.,  1870  ;  Gasteropelecus  stellatus  Kner ;  Chalcinus  brachypomus,  C. 
V.  ;  Leporinus  frederici,  Bloch ;  Gurimatus  sp.  indet. 

The  Characins  obtained  at  Para  by  De  Schulte  Buckow  for  J.  Carson 
Brevoort's  Collection,  already  mentioned,  are  Leporinus  striatus  Kner. ; 
L.  megalepis,  Gunth.  ;  Schizodon  fasciatus,  Spix ;  Tetragonop terns  lepi- 
durus  Kner.  ;  T.  fasciatus ;  T.  stilbe.  Cope,  T.  Gasteropelecus  stemicla 
L.  ;  Chalcinus  brachypomus  C.  V.  ;  Myletes  lippincottianus,  Cope ;  Ser- 
rasalmo  piraya ;  Serrasalmo  maculatus,  Kner.  The  last  agrees  closely 
with  Kner' s  figure  and  description,  except  that  the  young  only  is  spotted, 
and  the  caudal  fin  of  youug  and  adult  are  yellow-edged  outside  the 
blackish  cross  band. 

Odontobtilbe  fugitita.     Cope  gen.  et.  sp.  nov. 

Char,  Oen,  Teeth  in  a  single  series  on  the  premaxillary  and  dentary 
bones  only,  broadly  spatulate  and  crenate.  Anal  fin  elongate.  Lateral 
line  continued  to  the  caudal  fin. 

This  genus  differs  from  Ghirodon  (Girard)  chiefly  in  the  complete 
development  of  the  lateral  line  of  tubules. 

C7tar.  Spec,     D.  10,  A.  24, 1.1.  35.     Transverse  line  at  vent  11-;  at  ventral 

fins  5 — 5.  Teeth,  two  on  each  maxillary,  five  ou 
each  premaxillary,  and  six  on  each  dentary.  The 
premaxillaries  with  seven  cusps  each,  the  median 
more  prominent.  Those  of  the  other  bones  with 
similar  cusps  of  more  e(]|ual  length.  Depth  of  body 
3.5  times  in  length,  exclusive  of  caudal  fin.  Head 
four  times  in  the  same,  its  profile  convex  longitu- 
dinally and  transversely,  with  interorbital  width 
equal  diameter  of  orbit.  Latter  2.5  times  in  length  of  head.  Caudal  fin 
deeply  forked.  Ventral  just  in  advance  of  below  first  dorsal  ray.  Pec- 
toral barely  reaching  ventral.  Olive  silvery,  with  a  silver  band,  dark- 
edged  above  and  below,  from  opposite  middle  of  pectoral  fin  to  basis  of 
caudal.  A  dark  spot  at  latter  point.  Cheeks  silveiy.  Length  two  inches. ' 
Pebas,  Eastern  Equador.  Hauxwell's  Collections. 
This  little  Characin  is  allied  to  the  Ghirodon  alburnus,  Gthr.  (P.  Z.  S. 
Lond.  1869,  424,)  but  has  teeth  on  the  maxillary,  fewer  and  differently 
formed  on  the  other  bones,  moi-e  anal  radii,  different  proportions,  etc. 

SILURID^. 

HyPOPTOPOMA  BILOBATUM.      CopC  Sp.  UOV. 

Character. — ^Form  rather  slender.    Adipose  fin  reduced  to  a  microscopic 

24  '■?3 

spine.     Teeth  numerous,      23      ^°  ^^Loh  side  of  the  mouth.     Caudal  fin 
deeply  forked,  with  nearly  equal  lobes. 


Deacription.—'RBAii,  D.  I.  7,  A.  C,  P.  I.  0,  V.  I.  5.  Two  rows  of  plates 
of  the  lfiter[tl  line  to  a  little  behind  the  anal  tin  ;  then  one  row.  Trau^ 
vei-se  series  24  to  caudal.    Three  plates  between  occiput  and  dorsal  flu. 


PouTteen  plates  across  dorsal  line  behind  dorsal  Gn.  Sutures  of  vertex 
obliterated,  bnt  those  on  esch  side  of  the  sntiii'e  rising  tram  tlic  middle  of 
the  orbit  are  of  equal  width.  Three  plites  along  each  cantlnis  lostialis, 
with  a  median  rosti-al.  Temporal  region  rugose  Sides  and  muzzle 
below,  with  close,  card-like  spinules  Plates  everywhere  comb-like 
beliind.  Spines  and  outer  radii  of  all  the  fins  spinulose  The  jiectoial 
spine  is,  in  addition,  serrate  on  the  inner  mirgins 


Length  of  head  to  occiput  3.S  times  in  total  less  caudalis ;  width  behind 
pectorals  five  times,  and  depth  at  dorsal  T.5  times  in  the  same.  Orbit 
round,  one-thii-d  of  interorbital  width.  Pectorals  to  middle  of  ventrals ; 
veutrals  to  beyond  vent,  bnt  not  to  anal  fin.  Basis  of  doi-sal  twice  to 
adipose  spine  (I),  which  is  small,  articulating  inagroove  in  the  summit  of 
tlie  iuterbffimal.  bone,  which  appears  between  the  vhieldH.  First  dorsal 
ray  weak,  jointed  distal ly. 

luteroperculum  very  large,  entlreli^  inferior.  Thoracic  bones  covered 
witli  i-ugosities,  separated  externally.  Three  rows  of  abdominal  plates, 
four  in  the  first  cross-i-ow. 

The  lobes  of  the  caudal  fin  are  acute  and  nearly  equal.  Length  four 
inciies.  Color  olive,  top  of  head  and  dorsal  region  darker.  A  black  spot 
in  the  middle  of  the  caudal  tin. 


Cope.1  568  J  4ng^  ,9 

This  is  the  second  representative  of  a  remarkable  genus  recently  de- 
scribed by  Oiinther  (Proc.  ZooL  Soc.  London,  1868,  234),  and  which  has 
as  yet  been  found  only  in  the  upper  Amazon  and  its  tributaries.  The 
opercular  apparatus  is  so  modified  as  to  reduce  the  operculum  to  a  veiy 
small  bone,  and  to  give  the  interoperculum  an  entirely  inferior  position 
and  increased  size.  The  general  appearance  is  intermediate  between  that 
of  Hbploiternum  and  Loricaria, 

From  Pebas,  Equador.  Hauxwell's  collection,  with  Calliehthy$  asper 
and  the  following  species  of  Nematognathi, 

Doras  pectiniprons.    Cope  sp.  nov. 

Radii  D.  I.  5,  A.  12 ;  P.  I.  5 ;  V.  6.  Lateral  Une  27.  Superior  and 
inferior  face  of  caudal  region  with  shields  with  posterior  and  lateral 
spines.  Lateral  plates  elevated,  with  a  prominent  i>oint  posteriorly 
directed  above  and  below  the  prominent  median  spine.  On  the  anterior 
half  the  side  one  to  three  series  of  irregular  posteriorly  directed  spines 
above  the  lateral  series,  and  a  few  irregular  ones  below  it.  Margins  of 
the  cephalo* nuchal  shield  prominent  all  round,  often  recurved,  rugose ; 
pectinate  above  the  orbits,  and  at  the  i>osterior  projection  on  each  side 
the  dorsal  fin.  Two  serrate  ridges  mark  the  pre  maxillary  spines,  and 
the  pi-eorbital  bones  are  crested  laterally  and  superiorly,  the  superior 
crest  comb-like.  Preopercular  angle  with  a  serrate  crest ;  scapula  serrate. 
Dorsal  and  pectoral  spines  elongate,  both  serrate  before  and  behind,  and 
with  two  spinulose  ridges  on  each  side.  Humeral  spine  reaching  last 
third  of  pectoral,  with  an  external  series  of  straight  spines.  Caudal  fin 
rounded.  Maxillary  barbel  not  quite  reaching  basis  of  pectoral  spine. 
No  spine  in  adipose  dorsal. 

Color  everywhere  black,  gular,  thoracic,  and  abdominal  regions  whit« 
spotted.  Caudal  fin  with  a  yellowish  cross-bar  near  the  extremity. 
Length  of  type  specimen  three  inches. 

Pebas,  Equador.  Hauxwell's  collection.  Allied  technically  to  the  D. 
armatului  of  Cuv.  and  Yal. 

BUNOCEPHALUS  ALEX7ROP8I8.      Cope  sp.  nOV. 

Hadii  D.  5-6,  A.  9,  P.  I.  4,  C.  10.  Base  of  first  dorsal  ray  nearer  end 
of  muzzle  than  origin  of  caudal  fin;  its  distance  from  former  a  little 
more  than  .4  of  total  length.  Maxillary  barbel  extending  to  near  the 
middle  of  the  pectoral  spine.  Width  of  head  at  preopercula  5.66  times 
in  length,  exclusive  of  caudal  fin.  Length  of  caudal  fin  5.75  times  in 
total  length.  Length  of  head  to  operculum  6.1  times  in  total  (without 
caudal).  Five  series  of  wartlets  along  each  side  of  the  tail.  Tail  wide 
as  deep  medially,  compressed  distally.  Length  four  inches;  greatest 
(scapular)  width  a  little  less  than  .25  of  the  total  (with  caudal  fin). 

Color  brown,  the  head  densely  puuctulated  with  white  above.  Sides 
and  back  with  dark  brown  blotches.  Dorsal  fin  with  extremities  of  anal 
and  caudalB,  black  or  blackish. 

From  Pebas,  Eastern  Equador.     John  Hauxweirs  collection. 

This  species  is  near  the  B.  gronovii  Blecker,  but  has  di£ferent  radial 
formulae  and  larger  maxillary  barbels,  etc.  In  the  Utter  the  fins  have, 
according  to  Gunther,  D.  5,  A.  6,  P.  I.  5. 
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I 

PSEUDORHAMDIA  PISCATHIX.      Cope  sp.  DOV. 

Head  above  granular  rugose,  except  between  and  in  front  of  the  pre- 
frontals. Occipital  process  convex,  not  keeled,  apex  in  contact  with 
basal  doraal  shield ;  its  length  exceeding  a  little  its  width  at  the  base. 
Head  narrow,  with  narrow  truncjite  muzzle  and  nearly  equal  jaws ;  the 
width  at  base  of  pectoral  spines  equal  length  to  behind  orbit.  Orbit  3.3 
times  in  length  of  head,  equal  interorbital  width.  Radii  D.  I.  6,  A.  12, 
P.  I,  9,  V.  6,  not  reaching  anal.  Caudal  deeply  forked  lobes  subequal. 
Beards  very  long ;  the  maxillary  reaching  to  near  the  extremity  of  the 
caudal  fin,  the  external  mentals  to  beyond  the  base  of  the  pectorals,  the 
inner  to  beyond  the  middle  of  the  pectorals.  The  pectoral  spine  is  serrate 
on  both  edges  ;  the  dorsal  on  the  posterior  only.  The  longest  ray  of  the 
dorsal  when  depressed  reaches  the  base  of  the  adipose  fin.  The  adipose 
subtriangular,  its  base  one-seventh  the  total  length,  without  caudal  fin. 
Head  to  opercular  opening  8.75  times  in  length  to  basis  of  caudal  fin. 
Length  five  inches.     Pebas. 

Rhamdia  CYAN08TIGMA.     Cope  sp.  nov. 

Radii  D.  I.  6,  the  spine  not  thicker  than  the  other  rays,  and  weaker 
than  the  pectoral;  A.  12,  V.  6;  P.  I.  8;  its  spine  minutely  serrate  within 
and  without.  Top  of  the  head  smooth,  or  with  a  slight  rugosity  on  the 
postfrontal  region.  Head  to  operculum  a  little  more  than  .2  of  length 
to  basis  of  caudal  fin;  length  to  basis  of  dorsal  one-third  of  the  same. 
Depth  of  body  7.38  times  in  the  same  length  ;  length  of  adipose  fin  8.83 
times  in  the  same.  Depressed  dorsal  not  reaching  adipose;  pectoral 
reaching  only  .66  distance  to  ventrals  ;  latter  reaching  half  way  to  anal. 
Caudal  fin  very  deeply  furcate,  lobes  equal.  The  maxillary  barbel  reaches 
to  near  the  end  of  the  adipose  fin.  Length  four  inches;  general  form 
slender.  Color  plumbeous;  head  above  blackish,  with  an  iridescent  blue 
spot  above  the  posterior  margin  of  the  orbit  on  each  side. 

From  Pebas,  Equador.     Hauxwell's  collection. 

This  species  is  allied  to  the  R.  dormlis  Gill,  from  the  same  region,  but 
is  a  more  slender  fish,  with  moi-e  numerous  anal  radii  and  longer  barbels. 

CHROMIDID^. 

Crekicichla  cyanonotus.  Cope  sp.  nov. 
D.  xxiv.  11,  A.  III.  8;  scales  5-66-13.  Depth  of  body  8.25  times  in 
total  length;  length  of  head  a  little  more  than  four  times  in  the  same. 
Orbit  large,  equal  length  of  muzzle,  8.75  times  in  length  of  head,  a  little 
less  than  interorbital  width.  The  head  is  thus  broad  and  short;  above 
quite  plane.  Scales  of  body  rather  large,  seven  rows  on  the  cheek.  End 
of  majcillary  marking  anterior  third  of  orbit.  External  teeth  stronger. 
The  ends  of  the  pectoral  and  ventral  fins  mark  the  thirteenth  dorsal  spine. 
The  longest  dorsal  spine  equals  the  length  of  the  premaxillary  bone  witli 
spine.  Color  olive,  with  seven  indistinct  brown  cross-bands  directed  ob- 
liquely backwards  to  the  middle  line  of  the  side.  A  dark  band  from  orbit 
to  axilla.  A  black,  white(?)  edged  spot  on  the  upper  caudal  radii.  Dor- 
sal and  anal  fins  without  spots,  blue  at  the  base.     Length  six  inches. 

From  the  upper  Maraiion,  near  Pebas.     John  Ilauxwell's  collection. 
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Crei^icichla  LUCIUS.    Cope  sp.  nov. 

Radii  D.  xix.  13;  A.  III.  10.  Squamation  4—^4—13.  Depth  of  body 
one-seyenth  of  total  length.  Length  of  head  three  and  a  half  times  in 
the  same.  Head  elongate,  pike-like,  the  mandible  strongly  projecting, 
the  outer  series  of  teeth  not  larger  than  the  others.  Orbit,  diameter  less 
than  length  of  muzzle,  nearly  five  times  in  length  of  head,  equal  inter- 
orbital  width.  Length  of  longest  dorsal  spine  three-foui*ths  that  of  the 
premaxillary  bone  with  spine.  Scales  large,  eight  rows  on  the  cheek. 
Maxillary  bone  reaching  the  anterior  fourth  of  the  orbit.  Ventral  and 
pectoral  fins  marking  the  eleventh  dorsal  spine. 

Color  olivaceous,  above  brown.  A  darker  band  from  muzzle  to  opercular 
angle.  A  black  spot  at  base  of  caudal  radii,  edged  with  yellow.  Dorsal 
and  anal  fins  unspotted.     Length  six  inches,  width  of  head  behind  .75  inch. 

This  species  is  near  the  C,  laeu8tri»  of  Castelnau's  fine  work,  and  diflers 
in  the  following  points.  The  latter  is  a  less  elongate  species,  the  depth 
being  only  one-sixth  the  length.  Tlie  scales  are  less  numerous,  counting 
4 — 51 — 11.  There  is  a  brown  spot  on  the  middle  of  the  dorsal  tin,  and 
some  longitudinal  shades  on  the  posterior  part  not  found  in  the  C.  lucius. 

Both  species  were  sent  by  John  Hauxwell  from  the  tributaries  of  the 
Upper  Maranon,  in  Equador. 

ACARA  FLAVILABRIS.      CopC  Sp.  IIOV. 

Three  series  of  scales  on  the  cheek.  Radii  D.  xvi.  10.  A.  IIL  8  squam- 
ation 3 — ^26 — 9.  Depth  2.25  times,  head  three  times  in  length  without 
caudal  fin.  Orbit,  diameter  a  little  exceeding  muzzle,  one-third  length  of 
head;  inter-orbital  width  two-fifths  the  same.  The  length  of  the  longest 
dorsal  spine  is  equal  to  that  of  the  muzzle. 

Color  brown,  several  darker  cross  shades  across  the  dorsal  region;  a 
large  black  ocellus  on  lateral  line.  No  other  spots.  Fins  dusky.  Lower 
lip  yellow.  Total  length  four  inches;  depth  of  head  1.1  inch.  Front 
slightly  convex  in  profile. 

From  near  Pebas,  Equador,  John  Hauxweirs  Collections.  It  was  asso- 
ciated with  several  specimens  of  Mesops  taeniatus,  Giinth,  i  Cutals.  B.  M. 
iv.  p.  312),  from  the  same  locality.  In  the  same  collection  occurred  Bivu- 
lu8  micropus  Steind,  var.,  Sternopygus  macmrus,  S.  virescens&nd  Carapus 
fasciatus, 

TETRAODONTID.E. 

Tetraodon  pbittacus  L. 

CUilichthys  (Miill).     Steind.  Verh.  Zool.  Bot.  Ver.  Vienna  18,  p.  Tab. 

This  species  was  brought  by  Natterer  from  some  of  the  fresh  waters 
of  Brazil,  according  to  Steindachner.  It  occurs  in  the  present  collection 
from  Equador,  from  a  point  2,300  miles  from  salt  water. 

EXPLANATION  OF  WOOD  CUTS. 

Fig.  3.  Myletes  lippincotHanua,  Cope,  mouth  showing  dentition. 

Fig.  4.  Odontostilbe  fvgitiva.  Cope,  ibid. 

Fig.  5.  Stethaprion  erytfirops,  Cope,  natural  size :  5a,  mouth  vs  ith  dentition. 

Fig.  6.  Plethodectes  eryihrurus^  Cope,  natural  size ;  6a,  mouth  with  dentition. 

Fig.  7.  Hosboicies  bicornis,  Coim*,  moutii  with  dentition. 

Fig.  8.  Hypoptopoma  lilobatum,,  Cope,  natural  size ;  8a,  same  seen  from  below. 
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Stated  Meeting,  December  2d,  1870. 

Dr.  G.  B.  Wood,  Ptesident,  in  the  Chair. 
Present,  fourteen  members. 

A  letter  of  acknowledgment  was  received  from  the  E. 
Danish  Society  of  Sciences,  dated  November  5,  1870  (81,  82, 
xiii.  3). 

Donations  for  the  Library  were  received  from  the  Prussian 
Academy;  Silliman's  Journal;  the  Connecticut  Academy; 
the  American  Oriental  Society;  Mr.  James  J.  Barclay,  of 
Philadelphia ;  and  Dr.  Rushenberger. 

Dr.  H.  C.  Wood  presented  for  publication  in  the  Transac- 
tions of  the  Society  a  Monograph  of  the  Fresh  Water  AlgsB 
of  the  United  States,  which  was  referred  to  a  Committee  con- 
sisting of  Dr.  Carson,  Dr.  Bridges,  and  Mr.  Durand. 

Dr.  Pepper  communicated  "  Observations  upon  a  Skeleton," 
exhibiting  a  unique  case  of  Universal  Hypostasis  associated 
with  Osteoporosis,  illustrated  by  Drawings.  Dr.  Leidy,  Dr. 
Coates,  and  Dr.  Allen  were  appointed  a  Committee  to  act  in 
conjunction  with  the  Secretaries  respecting  the  publication  of 
this  paper. 

Prof.  Cope  communicated  a  paper  on  the  Fishes  of  the 
Fresh  Water  Tertiary  in  Idaho,  discovered  by  Capt.  Clarence 
King ;  and  another  on  the  Adocida3. 

Prof.  Cope  made  the  following  verbal  communication  on 
fossils,  which  he  exhibited  and  described : — 

Prof.  Cope  exhibited  vertebrse  of  two  species  of  Pythonomorpha,  the 
largest  known  to  exist.  One  of  these,  Mosasqurus  mcucimus  Cope,  from 
tiie  New  Jersey  Cretaceous,  was  represented  by  vertebi'se,  whose  centra 
were  8.5  inches  in  diameter  across  the  articular  extremities.  Those  of 
if.  missuriensis  Harl.  measured  3.5  inches  in  a  specimen  of  seventy-five 
feet  in  length,  according  to  W.  E.  Webb  ;  so  that  the  if.  maximus  prob- 
ably exceeded  that  length.  This  measurement  was  also  confirmed  by 
statements  of  persons  engaged  in  digging  marl  in  New  Jersey.  The 
second  species  exhibited  was  still  larger,  and  appeared  to  belong  to  the 
genus  Liodon,  The  diameter  of  the  convex  articular  extremity  was  more 
than  5.5  inches,  indicating  a  great  length  for  tlie  anima^  perhaps  one 
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kandred  feet  It  waci  named  X.  dytpelor  Copo.  The  centra  were  de- 
pressed in  the  dorsal  region,  and  had  the  smooth  margin  bordering  the 
ball  and  rugose  surface  within  this  band.  An  emargination  for  the  neural 
canaL  Caudals  pentagonal  anteriorly,  becoming  soon  higher  than  wide. 
From  near  Fort  IfcRae,  New  Mexico. 

Several  other  species  of  the  order  had  recently  been  found  by  Prof. 
Mttdge  in  Kansas.  Two  of  these  were  LiodonBy  and  were  named  £. 
ieUrieui  and  L,  mudget,  respectively.  The  former  was  allied  to  L.  validus 
Cope,  having  depressed  dorsal  vertebr» ;  but  the  quadrate  bone  had  a 
less  prominent  and  more  medially  placed  external  angle  and  ridge.  The 
X.  tnudgei  had  depressed  vertebrae  ;  but  the  external  angle  of  the  quad  - 
rate  more  posterior,  and  not  continued  so  far  down.  The  third  was  a 
Clidastes,  much  the  largest  of  the  genus,  nearly  equalling  the  Liodon 
validuB  in  size,  and  differing  from  the  described  species  in  the  lack 
obliquity  of  the  articular  extremities,  and  other  points.  He  named  it 
Clidantei  eineriarum  Cope. 

The  Treasurer's  report  was  read. 

Prof.  Trego,  Chairman  of  the  Publication  Committee,  read 
the  report  of  that  Committee ;  when, 

On  motion,  the  Committee  was  instructed  no  longer  to  for- 
ward copies  of  the  Transactions  to  delinquent  subscribers, 
after  due  notice  given. 

Pending  nominations  Nos.  661,  666,  and  new  nominations, 
Nos.  667,  668,  were  read. 

And  the  Society  was  adjourned. 


Special  Meeting,  December  9lh,  1870. 

Dr.  Wood,  President,  in  the  Chair. 

Present,  twenty  members. 

The  Preamble  and  resolutions  for  considering  which  this 
meeting  was  called,  were  read,  debated,  and  withdrawn  by 
Mr,  Cuyler,  by  permission  of  the  Society. 

It  was  then  on  motion  of  Mr.  Cuyler, 

EsiaJvsd,  Tliat  a  Committee  consisting  of  the  President  of  the  Society 
and  five  members  be  appointed,  whose  duties  it  shall  be  to  consider  and 
report  whether  it  is  desirable,  and  if  desirable,  whether  it  be  practicable 
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to  establish  in  the  city  of  Philadelphia,  under  the  auspices  of  the  Society, 
an  Observatory,  Astronomical  and  Physical,  either  or  both,  and  if  so  at 
what  cost,  on  what  site,  and  what  instruments  are  requsite  for  such 
purposes,  and  at  what  cost  such  instruments  can  be  procured. 

The  following  gentlemen  were  nominated  and  on  motion 
appointed  to  constitute  said  committee;  Mr.  Cuyler,  Prof. 
Frazer,  Prof.  Henry,  Prof.  Kendall,  and  Mr.  Fairman  Rogers. 

And  the  Society  was  adjourned. 


Stated  Meeting,  December  IGthj  1S70. 

Dk.  G.  B.  Wood,  President,  in  the  Chair. 

Present,  fourteen  members. 

Letters  of  acknowledgement  were  received  from  the  Emden 
Nat.  Hist.  Society  (77-80),  the  Buenos  Ayres  Museum  (78,  79, 
80),  the  Soc.  Antiquaries,  London  (82),  and  the  Nat.  Hist.  Soc. 
at  Newcastle  on  Tyne  (82). 

Letters  of  envoi  were  received  from  the  Emden  N.  H. 
Society,  Oct.  1,  and  the  Bureau  of  Geological  Research  of 
Sweden,  Stockholm,  May  1st,  1870. 

A  printed  Circular  memorial  in  behalf  of  the  collections  in 
Paris,  threatened  by  the  bombardment,  was  received  from  the 
Provost  and  professors  of  Trinity  College  and  the  University 
of  Dublin. 

Donations  for  the  Library  were  received  from  the  Imp. 
Russian  Academy,  the  Nat.  Hist.  Soc.  at  Moscow,  the  Austrian 
Geological  Ins.,  Dr.  Heidinger  of  Vienna,  the  Observatory  at 
Prague,  the  Societies  at  Emden  and  Frankfort,  the  Societies 
of  Science  and  Antiquities  at  Copenhagen,  the  Swedish 
Geological  Bureau,  the  R.  Lombard  Institute,  the  Institute  at 
Venice,  M.  A.  de  la  Rive  of  Geneva,  the  London  Geographical 
Soc.,  the  Meteorological  Committee  of  the  R.S.,  and  the  Editors, 
of  Nature,  the  Hist.  Soc.  at  Quebec,  the  Essex  Institute, 
Boston  N.  H.  S.,  New  Jersey  Historical  Society,  Prof.  A.  M. 
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Mayer  of  Bethlehem,  the  Medical  News  and  Penn.  Monthly, 
Peabody  Institute  in  Baltimore,  Surgeon  General's  OfiScc  in 
Washington,  the  Publishing  Bureau  of  the  U.  S.  Com- 
missioners to  the  Paris  Int.  Exp.  of  1867,  War  Maps  from  the 
Chief  Engineer's  Bureau  in  the  War  Office,  a  map  of  Ohio 
from  Prof.  Newberry,  and  the  Annals  of  the  Buenos  Ayres 
Public  Museum. 

The  Committee  to  which  was  referred  the  paper  of  Dr. 
Horatio  C.  Wood  on  Fresh  water  Algae,  reported  in  favor  of 
its  publication  in  the  Transactions.  The  subject  was,  on 
motion,  referred  to  the  Publication  Committee  with  instructions 
to  report  at  the  next  meeting. 

An  obituary  notice  of  Mr.  Franklin  Peale,  a  late  member 
of  this  Society,  was  read  by  Mr.  Robert  Patterson. 

An  obituary  notice  of  Mr.  Samuel  Vaughan  Merrick,  a  late 
member  of  this  Society,  was  read  by  the  Rev.  Dr.  Goodwin. 

Prof.  Cope  made  a  communication  on  certain  extinct  Astici 
from  the  Fresh  water  Tertiary  of  Idaho.  And  another  on 
four  species  of  Pythomorphia  from  the  Cretaceous  of  Kansas. 

The  reading  of  the  report  of  the  Finance  Committee  was,  on 
motion,  postponed  to  the  next  meeting. 

Mr.  Marsh,  Treasurer  of  the  Building  Fund  Trust,  presented 
the  annual  Report  of  the  Trustees. 

Pending  nominations  661  to  668  were  read. 

Motions  for  appropriations  for  the  ensuing  year  were  post- 
poned to  the  next  meeting. 

And  the  Society  was  adjourned. 


ON  SOME  SPECIES  OF  PYTHONOMORPHA  FROM   THE  CRE- 
TACEOUS BEDS  OF  KANSAS  AND  NEW  MEXICO. 

BY  PBOP.   E.   D.    COPB. 

Bead  before  tlie  American  Philosophical  Soetety,  December  IBth,  1870. 

LlODOK  DYSPELOR.      CopC, 

Species  nova. 

This  species  is  represented  by  numerous  vertebrae  of  the  dorsal,  lumbar, 
and  caudal  regions,  and  other  remains,  which  will  at  a  future  time  be 
more  fully  described  than  is  possible  at  present.  The  vertebrae  indicate 
the  largest  Mosasauroid  reptile  known,  and  are  remarkable  for  theii*  form 
as  well  as  size. 
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The  centra  of  the  dorsals  are  much  depressed,  quite  as  in  L,  perlatus, 
Cope,  and  Mosasaurus  hrumhyi^  Gibbes.  Their  articular  faces  are  of 
transverse  lenticular  form,  the  superior  arch  being  a  little  moi-e  convex 
than  the  inferior,  and  obtusely  emarginate  for  the  floor  of  the  neural 
canal.  The  superior  outline  is  thus  bilobed ;  the  lobes  rounded.  The 
transverse  curvature  of  the  articular  ball  is  quite  regular,  and  not,  as  in 
Mosasaurus  maximuSf  more  steeply  inclined  at  the  external  or  lateral 
angles.  A  rather  broad,  smooth  band  sepai^tes  the  edge  of  the  ball  from 
the  surfaces  of  the  centrum  adjacent.  The  latter  are  rather  finely  striate 
ridged  from  the  edge  of  this  band.  The  inferior  outline  of  the  centrum 
is  strongly  concave,  and  with  two  venous  foramina  separated  by  a  wide 
interval.  The  basis  of  the  diapophysis  on  a  lumbar  is  very  broad,  mea- 
suring more  than  half  the  length  of  the  centrum.  In  general  characters 
this  lumbar  reseVnbles  the  dorsal,  including  the  emargination  for  the 
neural  canal,  but  is  shortened  in  relation  to  its  length; 

The  depressed  form  of  the  lumbar  centra  gives  place  gradually  on  tho 
caudals  to  a  more  elevated  pentagonal  outline,  which  is  still  more  reduced 
in  width  in  more  posterior  regions.  The  haemal  arches  are  articulated, 
and  on  the  anterior  caudals  to  slightly  elevated  bases ;  on  the  more  pos- 
terior, the  bases  are  reduced  in  height,  and  more  widely  and  deeply  ex- 
cavated. .1  have  not  seen  the  most  distal  caudals,  and  hence  cannot  de- 
termine whether  their  chevron  bones  articulate  in  pits,  as  is  the  case  with 
those  of  L.  perlatus,  L.  proriger,  etc.  On  a  caudal  where  the  depth  of 
the  centrum  a  little  exceeds  the  transverse  diameter,  the  diapophysis  has 
become  narrow  and  thick.  The  excavation  for  the  neural  canal  is  strongly 
marked  on  the  more  anterior  caudal.  The  smooth  border  of  the  articular 
ball  is  here  narrow,  and  the  superficial  inigsB  are  fine,  and  confined  to  the 
anterior  paii;  of  the  centrum. 

Measursments,  M, 

Transverse  diameter  ball  posterior  dorsal 0.144 

Vertical  *  *  ^        .   097 

« 

"  "         anterior  caudal 094 

Transverse        "  **  **      107 

Length  centrum  caudal 071 

Transvei*se  diameter  neural  canal 0145 

**  **         bahis  diapophysis 083 

**  "  "  "  of  a  more  distal  caudal 0278 

Longitudinal  diameter  chevron  articulation  of  caudal 023 

Length  centrum 068 

"Depth  ball  centrum 098 

Width    "        **        09t 

Length  centrum  of  a  lumbar 106 

Width  of  articular  ball 125 

In  instituting  a  comparison  between  this  and  other  known  Mosasauridse, 
it  will  be  necessary  to  consider  species  referred  to  Mosasaurus  as  well  as 
to  Liodon,  from  tlio  fact  that  some  of  the  former  may  really  be  Liodons. 
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The  Liodons  with  compressed  or  round  dorsal  or  lamhar  vertebne  may' 
be  dismissed  from  comparison.  Of  the  depressed  species,  L,  perlatus^ 
Cope,  is  known  from  specimens  of  one-third  or  less  the  size  of  the  present 
one,  which  are  fui-ther  peculiar  in  having  the  diapophyses  of  the  lumbars 
to  stand  on  the  anterior  half  only  of  the  centrum.  In  L.  ieterieus,  Cope, 
the  centra  are  less  depressed,  and  the  size  still  smaller  than  in  tlie  last. 

Among  Mosasauri  with  depressed  vertebral  centra,  it  is  to  be  noted 
that  none  present  so  great  a  degree  of  depression  and  lateral  extension 
except  the  M,  brumbyi  of  Gibbes.  They  are  all  also  much  smaller.  The 
M.  hrumbyi  was  founded  by  Dr.  Gibbes  on  two  lumbar  vertebrae  from  the 
Cretaceous  of  Alabama,  which  resemble  those  of  the  M,  dyspelor  in  foiTn, 
and  also  in  size.  It  is  probably  its  nearest  ally,  and  may  be  a  Liodon. 
Dr.  Gibbes  established  the  genus  Amphorostens  for  it,  but  without  suf- 
ficient evidence  to  support  it.  The  principal  point  of  distinction  between 
it  and  the  L.  dyspelor  which  I  observe  is  the  lack  in  the  former  of  the 
strong  emargination  of  the  superior  margin  of  the  articular  suiiace  for 
the  floor  of  the  neural  canal,  which  is  so  marked  in  the  latter.  I  have 
only  the  figures  of  Gibbes  to  rely  on  for  this  particular,  and  it  is  scarcely 
probable  that  the  artist  would  have  overlooked  it  had  it  existed.  Should 
the  bounding  prominences  have  been  worn  off,  then  the  restored  centrum 
would  have  had  a  notably  greater  vertical  diameter  than  in  the  Z.  dyspelor 
in  the  same  portions  of  the  vertebral  column.  As  a  second  character,  I 
note  that,  relying  as  before  on  Gibbes'  figures,  the  external  angles  of  the 
depressed  ball  are  not  so  extended  laterally  in  M,  brumbyi. 

In  size  the  vertebrae  of  the  present  animal  exceed  those  of  the  M. 
hrumhyu  The  latter  has  been  hitherto  the  largest  known  species  of  the 
order  Pythonomorpha,  exceeding  two-fold  in  its  measurements  the  M, 
giganteus  of  Belgium.  So  the  present  saurian  is  twice  as  great  in  dimen- 
sions as  the  New  Jersey  species  I  have  called  Jd,  maximus.  If,  as  appears 
certain,  the  M,  missuriensis  discovered  by  Webb  measures  seventy-five 
feet  in  length,  the  M,  maximus  measured  eighty,  and  the  M,  dyspelor 
could  not  have  been  less  than  one  hundred  feet  in  length.  This  is  much 
the  largest  reptile  known,  and  ap])roaches  very  nearly  the  extreme  of  the 
Mammalian  growth  seen  in  the  whales,  though  of  course  without  their 
bulk.  Such  monsters  may  well  excite  our  surprise  as  well  as  our  curiosity 
in  the  inquiry  ^s  to  their  source  of  food  supply,  and  what  the  character 
o(  those  cotemporary  animals  preserved  in  the  same  geologic  horizon. 

The  locality  whence  this  reptile  was  procured  is  near  Fort  McRae,  in 
New  Mexico.  It  was  discovered  by  Dr.  W.  B.  Lyon,  surgeon  at  that 
post,  and  by  him  sent  to  the  Army  Medical  Museum  at  Washington, 
whose  director  placed  it  in  the  collection  of  the  Smithsonian  Institution. 
The  attention  to  the  palsBontology  of  his  neighborhood  by  Dr.  Lyon  will 
always  be  cause  of  satisfaction  to  students,  and  his  name  will  be  remem- 
bered with  that  of  Turner  (discoverer  of  the  Elasmosaurus  platyuruSf 
Cope),  Sternberg,  and  others. 

The  stratum  is  the  yellow  chalk  of  the  upper  cretaceous,  which  has 
yielded  the  L,  ictericvs,  L,  proriger,  PolyeoiyluSy  etc.,  in  Kansas,  and  of 
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whose  western  extension  into  Kew  Mexico,  the  pi^sent  species  is  evi- 
dence. 

LiODON  iCTKRicus,  Cope. 

Char,  External  angle  of  the  os  quadratum  close  by  the  meatus,  and 
continued  as  a  rounded  ridge  separating  the  anterior  and  external  faces 
of  the  bone.  Median  posterior  ridge  not  prominent.  Centra  of  dorsal 
vertebrsB  depressed.     Humerus  broad,  short. 

Description,  This  species  is  represented  by  portions  of  cranium,  as 
postfrontal,  suspensorial,  pterygoid,  articular,  and  quadrate  bones ;  by 
parts  or  wholes  of  several  vertebrae,  which  are  all  dorsals,  and  by  scapula 
and  coracoid  with  many  elements  of  the  fore  limb.  The  latter  include 
humerus,  radius,  a  carpal  and  numerous  metacarpals  and  phalanges. 

The  species  is  first  well  characterized  by  the  foi-m  of  the  quadrate  bone. 
This  element  lacks  a  portion  of  the  ala,  and  the  postero-superior  decurved 
process,  but  is  otherwise  perfect.  Its  form  is  intermediate  between  that 
in  L,  maliduSt  Cope,  and  Mosasaurus  depressuSf  Cope.  Its  external  angle 
of  the  proximal  extremity  is  posterior  to  its  usual  position,  as  in  the 
former  species,  but  is  less  prominent  than  in  it.  It  extends  to  near  the 
distal  end,  disappearing  between  the  extremities  of  the  median  posterior, 
and  the  distil  longitudinal  angles.  The  former  of  these  is  short,  and  it 
disappear  by  a  gradual  descent  distally,  in  a  very  rugose  margiu.  The 
distal  longitudinal  is  sliort  and  acute,  not  prominent  at  the  distal 
extremity.  From  the  posterior  position  of  the  proximal  external 
angle,  the  alar  articular  surface  is  somewhat  elongate.  The  postero-ex- 
ternal  face  above  the  meatus  is  proportionately  short.  The  meatal  pit  is 
scarcely  one  fifth  the  usual  size,  so  far  as  determinable  from  the  present 
surface,  but  it  is  possible  that  the  greater  part  is  filled  by  an  impacted 
mass  of  bone  derived  from  the  adjacent  ridge.  The  margins  of  the  articular 
extremities  and  of  the  ala  are  striate  and  papillose  rugose.  No  roeatul 
knob. 

The  suspensorium  is  slender.  It  is  peculiar  in  the  great  extent  of  the 
exoccipital  element,  which  covers  the  whole  superior  surface,  and  extends 
externally  over  the  opisthotic  to  the  squamosal,  concealing  the  former  ex- 
cept its  anterior  margin.  The  prootio  sends  a  small  proximal  poi*tion 
only  to  the  superior  face. 

The  pterygoid  has  been  free  from  its  fellow  medially.  A  distal  and 
median  portions  have  been  lost ;  the  remaining  fragments  present  bases 
and  alveolae  for  eleven  teeth.  The  fangs  are  rugulose  and  but  little 
swollen  ;  probably  five  to  seven  stood  on  the  lost  portions.  The  bases  of 
the  crowns  are  circular.  The  external  process  of  the  bone  is  slender  and 
fiat. 

The  portion  of  the  mandible  preserved,  includes  much  of  the  articular, 
and  adherent  parts  of  the  angular.  The  latter  forms  a  narrow  band  on 
the  lower  edge  of  the  external  face,  and  one  twice  as  wide  on  the  inner 
face.  The  only  characteristic  feature  is  the  lowness  of  the  ridge  which 
descends  and  extends  anteriorly  from  the  anterior  margin  of  the  cotylus 
for  the  quadnitum. 
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Of  the  vertebi'SB  several  are  so  distorted  by  pressure  as  to  be  uncbaracter- 
istic.  Two  well  preserved  anterior  doi^sals  have  transversely  oval  articular 
surfaces  excavated  openly  above  for  the  neural  canal.  One  is  from  a 
position  anterior  to  the  other,  and  these  surfaces  are  less  oval,  though  still 
transverse.  The  centra  of  both  are  very  concave  in  profile  below,  and 
expand  both  inferiority  and  laterally  to  the  edge  of  the  cup.  A  deep 
groove  surrounds  the  base  of  the  posterior  face.  In  the  anterior  dorsal 
the  neural  arch  is  preserved.  It  exhibits  an  approach  to  a  zygospheu 
articulation  more  marked  than  in  any  other  Liodon,  and  is  hence  nearer 
Clidastes  in  this  respect  as  well  as  in  the  slender  pterygoid.  A  zygosphen 
is  not  separated  from  the  zygapophyses,  owing  to  their  connection  by  a 
lamina  of  bone.  The  notches  at  the  posterior  end  of  the  arch  for  this 
prominence  are  marked.  The  neural  spine  had  a  long  anterior  ala,  the 
base  of  which  extends  to  the  summit  of  the  neural  arch.  It  presents  a 
fine  striatiou  vertical  to  the  centrum  and  oblique  to  the  edge  of  the  bone, 
as  is  seen  in  C.  propython,  Cope.  The  diapophysis  on  this  vertebra  looks 
obliquely  upwards  and  carries  a  vertical  articular  surface  which  is  con- 
cave behind.  The  line  of  its  lower  extremity  falls  the  depth  of  the 
neural  arch  below  the  latter,  and  of  its  upper  reaches  the  apex  of  the  canal 
in  front.  The  more  posteiior  vertebra  has  as  usual  a  broader  articular  rib 
sui*face,  the  diapophysis  being  fiattened  above  and  below.  The  marginal 
and  angular  surfaces  are  striate-rugose  on  these  and  the  other  vertebrae. 
One  of  the  free  hypapophyses  of  a  cervical  is  preserved.  It  has  a  sub- 
trigonal  section  and  is  longer  than  wide,  and  obtuse.  Its  posterior  faces 
are  exceedingly  rugose. 

A  cervical  rib  is  compressed  and  short.  Head  narrow,  large  simple, 
the  adjacent  sides  striate-rugose.    Sides  with  a  shallow  groove. 

The  scapular  arch  is  repiesented  by  an  entire  right  scapula  and  proximal 
part  of  right  coracoid.  The  former  is  broader  than  in  any  of  the  si)ecie8 
in  which  I  have  seen  it  (four  only),  and  is  fiat^  and  thin  above.  Its 
anterior  extension  is  greatest  below  ;  its  posterior  above,  at  the  superior 
angle.  The  lower  posterior  margin  is  strongly  concave  and  thickened. 
The  antero-superior  margin  is  a  regularly  convex  arc  of  more  than  18(P. 
The  lower  portion  in  front  is  on  a  different  plane,  and  is  the  rudimental 
acromion.  The  articular  surface  is  rugose,  and  the  glenoid  cavity  not 
less  so. 

The  proximal  portion  of  the  coracoid  is  flat.  It  pi-esents  the  usual 
foramen  near  the  anterior  margin,  and  the  shoiter  concavity  of  the 
anterior  margin  leads  to  the  belief  that  the  anterior  extremity  of  the  bone 
is  the  more  prolonged  as  in  Clidastes  propython. 

The  glenoid  cavity  is  not  concave,  but  merely  two  adjacent  flattened 
rugose  surfaces. 

Consequently  the  Jiumerus  has  no  head,  but  merely  an  elongate  articular 
surface,  which  exhibits  a  median  keel  and  a  short  angular  expansion  near 
the  middle.  This  bone  is  of  remarkable  form,  more  resembling  that  I  have 
descnbed  in  Clidastes  propython  *  than  any  other,  and  very  different  fi'ora 
that  described  by  Leidy  in  Plaiecarpus  tympanitieus.    It  is  a  broad  fiat 

*  Sec  Trans  Amor.  Phllos.  Soc,  1SG9.  219.    Tab.  XIT,  flg.  17, 
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bone  expanded  at  the  extremities  in  one  plane  distally ,  so  as  to  be  as  wide 
as  long.  In  the  present  individual  it  is  crushed  by  pressure,  so  that  its 
thickness  is  not  readily  determinable.  Its  external  surface  rises  into  a 
crest  medially  at  the  narrowest  portion,  which  continues  to  the  lateral 
angle  of  the  proximal  end,  following  parallel  to  one  of  the  borders. 
A  moderate  thickening  exists  on  the  opposite  side  a  little  beyond  the  ex- 
tremity of  the  crest.  Strongly  rugose  strisB  extend  to  the  edges  of  the 
articular  faces.  An  oval  rugose  muscular  insertion  exists  on  the  least 
prominent  of  the  distal  angles,  and  not  on  a  process  as  in  C  proppthon, 

A  bone  which  from  its  analogy  to  the  radius  of  the  last  named  species 
I  suppose  to  be  that  bone,  accompanies  the  others.  It  is  flat,  truncate 
proximally  and  with  nearly  parallel  borders  on  the  proximal  half.  Distally 
it  is  obliquely  expanded,  the  outline  forming  a  segment  of  an  ellipse  whose 
axis  is  oblique  to  that  of  the  bone.    Its  extremities  are  rugose-stria te. 

One  carpal  remains  :  it  is  a  quinquelateral  bone,  one  side  being  marginal 
and  concave.  Perhaps  it  is  the  intermedial.  There  are  several  elements 
which  are  probably  metacarpals.  The  general  stiucture  of  the  whole  limb 
may  be  determined  from  these  and  from  the  numerous  phalanges. 
The  former  are  flattened  and  with  oblique  extremities  ;  the  latter  more 
cylindric,  with  a  transverse  truncation.  Both  have  a  median  contraction, 
which  becomes  less  marked  in  the  distal  ones  ;  these  are  also  more  cylin- 
dric,  entirely  so  at  the  distal  extremities,  which  are  concave.  All  of 
these  element  are  rod-like,  much  more  slender  than  any  of  those  figured 
by  Cuvier  or  Leidy.  Those  immediately  following  the  metacarpals  are 
flattened,  but  thickened  distally. 

The  number  of  digits  cannot  be  readily  determined,  but  four  may  be 
certainly  distinguished.  The  general  similarity  in  construction  of  the 
manus  to  that  of  a  Cetacean  mammal  is  noteworthy. 

Measurements,  M, 

Length  suspensorium  (anteriorly) 0.111 

Width  **  medially 081 

Quadrate,  greatest  length 099 

**         width  of  ala 066 

"  thickness  behind 03 

**         length  distal  extremity 043 

Pterygoid,  length  six  alveoli 055 

Anterior  dorsal,  length  centrum OoO 

"  "       width  cup 0515 

''  **       depth    "  088 

**  **      expanse  poster,  zygapophyses 0895 

**  **  **        diapophyscs 091 

"  **      width  neural  canal 0185 

'*  **       depth  **        Oil 

Posterior    **  "    ball 049 

**  "       width    " 0425 

"  **       length  centrum 0555 

**  **      expanse  diapophyscs 088 
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Scapula  length 145 

**        width  proximal 07 

**  "      median , 112 

Coracoid  width,  proximal 066 

Humerus  length 154 

"       width  proximal 119 

**  "      median 075 

"  **      distal  (restored  from  C.  propython) 158 

Badius  length 115 

**      width  proximal 061 

"  **    distal  (oblique) 105 

Carpal  length 04 

**     width 037 

Metacarpal  length 095 

"  width  proximally 045 

"  "     medially 018 

**  "     distally 034 

Phalange  (medial)  length 085 

*•  "        width  proximally 037 

**        (distal)  length 059 

**  "       width  distally 0082 

Ramus  mandihuli,  depth  in  fsont  of  cotylus  . ,    056 

Cervical  rib,  length 074 

The  total  length  of  the  anterior  limb  could  not  have  been  less  than 
0.90  M,,  which  allows  of  five  phalanges  in  the  longest  digit.  There  may 
have  been  more.  That  the  digits  were  of  unequal  length  is  indicated  by 
portions  of  two  in  matrix  accompanying  the  specimens,  where  the  articu- 
lation of  two  phalanges  falls  opposite  the  shaft  of  one  of  the  adjoining 
digit.     The  phalanges  were  separated  by  a  short  interval  of  cartilage. 

The  size  of  this  reptile  was  near  that  of  L.  validus,  perhaps  thirty- five 
to  forty  feet  in  length. 

The  affinities  of  this  species  as  incidentally  pointed  out,  are  to  those 
Liodons  which  approach  Cltdastes,  This  is  indicated  by  the  many  pterygoid 
teeth,  the  rudimental  zygosphen  articulation,  the  regular  strisB  of  the 
bones,  and  the  forms  of  the  limb  bones.  In  Mosasaurus  the  humerus  is 
shorter  and  the  phalanges  are  longer. 

The  specimens  on  which  this  species  rests  were  discovered  by  Prof,  B. 
F.  Mudge,  formerly  State  Geologist  of  Kansas,  now  Professor  of  Geology 
in  the  State  Agricultural  College  of  Kansas,  on  the  north  bank  of  the 
Smoky  Hill  River,  thirty  miles  east  of  Fort  Wallace,  Kansas. 

Numerous  fragments  of  another  larger  individual  were  found  by  Prof. 
Mudge  near  the  same  locality,  which  belong  probably  to  the  same  species. 
Among  them  is  a  portion  of  the  maxillary  bone  with  bases  of  two  teeth  ; 
the  bases  of  the  crowns  where  broken  off  are  not  compressed,  but  slightly 
oval.  A  radius  is  a  flat  bone,  more  dilated  at  one  extremity  than  that  of 
Clidasies  propytTion, 
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M 
Len(fth  of  radius 0.108 

Width  do.  narrower  extremity 064 

"        «*   wider  "        08 

*<        "    medially 042 

This  species  cannot  be  confounded  with  the  X.  proriger,  Cope,  and  Z. 
eongropi,  Cope,  owing  to  its  depressed  yei-tebral  centra ;  from  X.  mitehiUit\ 
DeEay,  the  equal  and  numerous  pterygoid  teeth  separate  it  at  once. 

LiODOK  MUDOEi,  Cope. 

I  am  not  quite  sure  whether  this  species  belongs  to  this  genus  or  to 
Mosasaurus.  The  charactei's  of  its  quadrate  bone,  size,  &c.,  induce  me 
to  i^fer  it  provisionally  to  the  foimer. 

Its  determination  rests  on  a  series  of  specimens  from  the  yellow  chalk 
at  a  point  six  miles  south  of  Sheridan,  Kansas.  They  consist  of  three 
vcrtebrad  and  fragments  of  atlas,  with  numerous  portions  of  cranium  and 
proximal  extremity  of  scapula. 

The  pai*ts  of  cranium  preserved  are  the  frontal  bone  without  the 
anterior  extremity,  and  with  the  adjacent  parietal  almost  complete,  parts 
of  the  basisphenoid,  the  suspensorium,  the  ossa  quadrata,  and  the  greater 
part  of  the  articular.  The  frontal  is  flat  with  thin  edge,  longitudinally 
hollowed  on  each  side  of  the  median  line,  which  is  marked  by  a  low  but 
acute  keel.  There  is  an  abundance  of  foramina  and  delicate  grooves  on 
the  surface,  and  posteriorly  elevated  striae,  which  converge  to  the  median 
keel.  The  median  square  projection  of  the  border  of  the  parietal  is  in 
advance  of  the  lateral  portion  of  the  same,  and  not  behind  it  as  in  Clt- 
dastes  propython.  The  fontaneUe  is  large.  A  marked  feature  is  that  the 
parietal  crests  unite  into  a  low  median  ridge  a  short  distance  behind  the 
fontaneUe  and  are  not,  as  in  Clidastes  propython,  separated  by  a  horizontal 
plane.  The  sutures  of  the  bones  forming  the  side  of  the  brain-  ease  are 
very  obscure.  Nevertheless  it  appears  that  the  descending  margin  of  the 
parietal  does  not  descend  to  the  front  of  the  alisphenoid,  but  is  margined 
inferiorly  by  the  latter  to  the  postorbital  expansion.  No  part  of  the  in- 
ferior margin  of  the  alisphenoid  can  reach  the  sphenoid',  as  it  terminates 
in  a  tliin  edge  except  for  a  short  distance  medially  where  it  is  broken  oiL 

The  inferior  aspect  of  the  parietal  and  frontal  bones  presents  a  furcate 
keel  corresponding  to  the  divergent  parietal  crests,  and  a  very  large 
funnel  for  the  epiphysis  of  the  brain.  The  olfactory  groove  is  deep  and 
regular. 

The  articular  bone  is  characterized  by  the  prominent  longitudinal 
ci'est  which  descends  on  the  inner  side,  from  the  front  of  the  glenoid 
cavity  to  below  the  posterior  attachment  of  the  coronoid  bone,  where  it 
teiminates  in  a  thin  edge.  Also  by  the  short  distance  between  the 
margin  of  the  glenoid  cavity  (cotylus)  to  commencement  (or  end)  of  coro- 
noid suture,  indicating  a  sliortening  of  the  posterior  part,  at  least,  of  the 
cranium.  The  bone  is  continued  forwards  only  immediately  under  the 
coronoid  (cfr  L.  ictericus). 
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The  proximal  extremity  of  the  quadrate  is  characteristic,  and  exhibits 
features  inteimediate  between  those  Of  Liodon  ictericus^  Cope,  and  tiie 
typical  species  of  Mosasaurus,  as  if.  fulciaius,  M,  dekayi,  &c.  The 
proximal  articular  face  is  much  like  that  of  M,  depreMus  (Trans.  Amer. 
Philos.  Soc,  1869,  p.  181,  Fig.  48,  No.  3).  The  external  angle  is  much 
smaller  than  in  the  Liodons  and  more  anterior,  nevei*theless  it  is  con- 
tinued distally  as  a  ridge-like  angle  separating  the  antero-lateral  from  the 
postero-lateral  faces  as  in  them,  and  not  presenting  the  gradual  blending 
of  the  two  surfaces  characteristic  of  the  genus  Mosasaurus,  The  postero- 
lateral face  Is  thus  flat  proximally,  and  the  meatal  pit,  which  is  well  de- 
veloped, cannot  be  seen  from  the  antero-lateral  face.  The  distal  part  of 
the  quadrate  is  lost,  so  that  I  cannot  determine  the  character  of  the  ridges 
there. 

The  basal  element  of  the  axis  bears  a  strong  hypapophysis  without 
articular  faces,  but  very  rugose  surfaces.  The  same  portion  of  the  atlus 
is  a  convex  parallelopipedon,  with  median  rugose  tuberosity  and  very 
rugose  extremities.  Its  surface  is  not  separated  from  its  body  anteriorly 
by  a  deep  groove  as  in  Z.  ictericus. 

The  articular  facets  of  the  scapula  are  much  broader  than  in  the  other 
species  here  described,  indicating  a  head  or  wider  articulation  of  humerus. 
No  limb  bones  were  preserved. 

The  vertebrae  are  too  much  injured  to  be  characteristic,  with  one  ex- 
ception. This  one  is  a  posterior  dorsal,  and  had  had  compressed  centrum, 
or  at  least  not  depressed.  The  inferior  face  is  convex  transversely,  and 
there  is  a  slight  concavity  below  each  diapophysis. 

Measurements,  M, 

Parietal,  length 0.074 

"  width  between  anterior  and  crests 048 

**  least  width 023 

Frontal  interorbital  width 093 

Quadrate  width  above 03 

**        length  from  pit  to  proximal  end 023 

Articular,  length  lower  edge 015 

**         depth  in  front  of  cotylus - 35 

"  **       at  end  coronoid 055 

Posterior  dorsal  length 0405 

Scapula  proximal  width , 051 

This  species  differs irom  all  those  of  Mosasaurus  and  Liodon,  in  which 
the  form  of  the  quadrate  is  known  in  the  character  of  that  bone.  From 
L.  IsBvis  and  L.  congrops  in  which  that  element  is  unknown,  it  differs  in 
the  stouter  or  less  slender  vei'tebi'SB  ;  from  L,  proriger  in  its  much  smaller 

size. 

Its  size  is  a  little  less  than  the  L,  ictericus  or  L,  validus.  It  is  dedicated 
to  Professor  Mudge,  in  recognition  of  the  valuable  results  of  his  investiga- 
tions as  State  Geologist  of  Kansas. 
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Clidastbb  cineriarum,  Cope. 

The  largest  species  of  this  genus  as  indicated  by  the  zygosphen  articu- 
lation of  the  vertebrae. 

The  locality  whei*e  it  was  found  is  the  same  as  the  last,  but  the 
specimens  were  taken  from  the  gray  bed,  perhaps  the  same  that  produced 
the  Elaimosaurus  platj^rui,  Cope.  They  consist  of  vertebrse  and  ptery- 
goid teeth  .•  There  are  two  antei  ior  dorsals,  three  lumbara,  and  one  caudal. 
The  articular  faces  of  the  caudals  are  broad  vertical  ovals.  They  increase 
in  width  on  the  lumbars  till  on  the  last  of  these  they  assume  the  sub- 
pentagonal  form  characteristic  of  many  species,  and  which  is  still  moie 
marked  on  the  caudal.  The  centrum  of  the  anterior  dorsal  is  much  com- 
pressed ;  inferiorly,  slightly  concave  longitudinally,  regularly  and  promi- 
nently convex  transversely.  Conversely,  the  rims  of  the  cup  and  ball  are 
strongly  expanded,  the  latter  with  surrounding  groove.  The  diapophyses 
of  the  lumbars  are  of  considerable  length,  exceeding  in  this  respect  those 
of  Mosasaurus  we  possess,  whoi*e  these  parts  are  preserved.  On  the 
median  of  the  lumbars  the  inferior  surface  of  the  centrum  first  becomes 
truncate  or  plane,  and  separated  from  that  below  the  diapophyses,  which 
become  slightly  concave.  The  expansion  of  the  ball  becomes  more  ab- 
inipt  and  striking  on  these  vertebree.  The  caudal  ^s  a  little  more  com- 
pressed than  the  lumbars,  and  presents  the  character  of  coossified  chevron 
bones.    These  are  slender  and  longitudinally  grooved. 

A  single  pterygoid  tooth  was  found  in  the  matrix  on  one  of  the  dorsals. 
The  basis  is  short  and  much  swollen ;  the  crown  curved,  acute,  a  little 
compressed,  and  with  an  obtuse  cutting  edge  posteriorly. 

Measurements, 

Vertebrae,  &c ,  from  brown  bed, 

M. 

Anterior  dorsal,  length  centrum 0.0608 

**  **      depth  articular  ball 088 

''  **      width        **        '*     038 

**  **      diameter  behind  diapophyses 029 

**  "      depth  articular  face  for  rib 022 

Lumbar,  length  centrum 06 

*  *  depth  ball 087 

**  width 039 

**  length  remnant  of  diapophysis 046 

*'  No.  2,  length  centrum 055 

**  **    width  zygosphen 0182 

Caudal  length  centrum 041 

**        depth  cup 04 

**        width 04 

**  "    basis  diapophysis  0245 

*•  "    between  chevron  rami 0115 

Pterygoid  tooth  height  crown 0125 

"     diameter  pedestal 013 


(< 
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This  species  was  found  by  Prof.  Mudge  near  the  locality  of  the  Liodon 
mudgei,  six  miles  south  of  Sheridan,  Kansas. 

It  is  only  necessary  to  compare  this  species  with  C.  intermedius,  Leidy,* 
as  the  C.  iguanavus  and  (7.  propython  have  depressed  vertebral  centr?. 
Those  of  the  first  are  rounded,  of  the  present  compressed.  The  C. 
intermedins  also  agrees  with  the  two  others  in  the  obliquity  of  the 
articular  faces  to  the  vertical  transverse  plane  of  the  centrum ;  in  the 
present  species  these  planes  are  parallel.  This  species  is  also  larger  than 
the  C,  iguanavuSy  Cope ;  the  C,  intermedium  is  smaller. 

There  is  another  species  from  New  Jersey  to  which  it  is  more  nearly 
allied,  a  vertebra  of  which  I  have  described  under  the  head  of  Liodon 
IcBDis  (Trans.  Amer.  Philos.  Soc,  1869,  205),  and  figured  1.  c.  Tab.  V. 
fig.  5,  under  the  erroneous  name  Maerosaurus  'validus.  This  probably 
does  not  belong  to  the  Liodon  losDis,  which  does  not  possess  the  zygosphen 
articulation  but  is  most  likely  allied  to  the  present  species,  and  a  true 
Glidastea,  When  compared  with  a  vertebra  from  the  same  position  in 
the  column  as  determined  by  the  position  of  the  diapophyses,  the  articu- 
lar faces  are  still  more  compressed,  and  the  inferior  surface  of  the  centrum 
instead  of  being  regularly  convex,  forms  a  plane  separated  from  lateral 
concavities  by  an  obtuse  angle.  There  is  less  expansion  of  the  margins 
of  the  cup  and  ball.  The  size  is  also  gi'eater.  I  propose  to  distinguish 
this  species  as  Glidaates  aniivaliduSj  Cope.  It  is  from  the  darker  stratum 
of  the  green  sand  near  Medford,  New  Jersey. 

Obituary  Notice  of  Samuel  Vaughan  Mbrhick,  Esq.,  by  Daniel  R. 

Goodwin,  D.  D. 

(Bead  before  the  American  Philosophical  Society ,  December  16,  1870.) 

Mr.  Samuel  Vaughan  Merrick,  who  died  on  the  18th  of  August  last,  was, 
at  the  time  of  his  decease,  among  the  oldest  members  of  this  Society. 
Elected  in  1833,  his  membership  covered  more  than  the  average  period  of 
a  generation.  His  was  a  noiseless  and  unobtrusive,  but  an  eminently  active 
and  beneficent  life,  moving  on  like  the  current  of  a  deep  and  quiet  river, 
silently  depositing  the  accumulations  of  rich  alluvium  along  its  banks,  and 
bearing  the  freighted  wealth  of  thousands  upon  its  bosom.  He  was  not 
what  is  commonly  racognizod  as  a  great  or  a  distinguished  man.  His  life 
does  not  stand  out  before  us  in  bold  relief,  in  marked  individuality,  leav- 
ing upon  the  mere  casual  observer  the  impression  of  its  definite  outline ; 
but  was  buried  and  mingled  in  the  moving  and  surging  mass  of  the  world 
around  him.  It  might  be  thought  fitting,  therofore,  to  dismiss  our  notice 
of  him  in  a  few  passing  words  ;  but  to  me  there  seem  to  be  special  rea- 
sons, in  this  very  peculiarity  of  the  case,  for  pursuing  an  opposite  course; 
and  I  shall,  therefore,  ask  the  indulgence  of  the  Society  in  giving  a  some- 
what greater  extension  to  this  paper  than  is  usual;  though  less,  after  all, 
than  the  subject,  in  my  judgment,  demands.    Qre&t  usefulness  was  Mr. 
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Morrick^s  distinction.  Solidity,  energy,  praotical  sagacity,  were  his  char- 
acteristics.  In  the  wildly  moving  and  fermenting  mass  with  which  his 
life  was  mixed  up,  it  was  ever  a  guiding  and  pi*opelling  element  of  piH>* 
^ress,  and  a  leavening  element  of  good,  but  an  element  requiring  some 
attention  and  study  for  its  distinct  apprehension  and  full  appreciation. 
If  we  have  more  men  of  this  kind  of  greatness  than  of  the  other,  we  have 
reason  to  rejoice  in  the  fact.  A  community  in  which  such  men  abound 
need  never  be  ashamed,  unless  social  improvement  and  happiness  are  occa- 
sions for  humiliation. 

This  is  a  Philosophical  Society;  but  we  are  not,  and  we  need  not  all  be 
philo3ophei*s  in  the  narrower  technical  sense.  He  who  leaves  the  world  in 
a  high  degree  better,  wiser  and  happier,  for  his  having  lived  in  it,  is  either, 
in  the  large  and  more  generous  sense,  a  philosopher,  or  something  more 
and  better  than  a  philosopher. 

It  is  tiTie,  that  classifications  of  men  are  always  deficient  in  logical  pre- 
cision. They  express  only  leading  tendencies  or  marked  degrees.  But 
one  of  the  most  general,  and,  at  the  same  time,  most  simple  and  fruitful 
in  its  applications,  is  the  two-fold  division  into  ihen  of  thought  and  men  of 
action.  But  these  two  classes  are  not  to  be  kept  aloof  from  each  other, 
still  less  to  be  arrayed  in  mutual  conflict.  They  ara  reciprocally  comple- 
mentary and  helpful.  One  aim  of  this  Society  is,  to  aid  in  bringing  them 
into  their  appropriate  relation  to  each  other.  And  few  among  us  have 
labored  more  successfully  for  the  accomplishment  of  this  end,  or  have  pre- 
sented in  themselves  a  better  illustration  of  the  happy  union  of  these  two 
characters,  than  Mr.  Merrick.  To  suppose  that  this  Society  was  designed 
to  embrace  only  men  of  mere  thought,  that  it  confines  its  mission  to  mere 
speculation  or  pure  science,  is  a  great  mistake.  Its  aim  is  eminently 
practical.  It  seeks  thought,  scientific  observation,  certainly;  but  it  seeks 
thought  only  as  related  to  its  applications.  It  would  utilize  thought,  and 
it  would  rationalize  action.  It  would  reduce  action  under  the  stimulus 
and  guidance  of  thoi^ght;  and  it  would  provoke  thought  to  its  inten&est 
and,  at  the  same  time,  its  most  healthful  exertion  on  the  field  of  action. 
This  Society  is  not  the  arena  of  combat,  but  the  armory  saidfoy^r  of  the 
combatants;  it  is  not  the  theatre  of  action,  but  the  poit-seenium  of  the 
actors.  It  seeks  to  bring  thought  into  its  widest  play  as  well  as  its  fullest 
development.  It  aims  to  make  thought  permeate  and  leaven  the  mass. 
Not  only  do  we,  therefore,  welcome  men  of  action  rising  into  the  sphere 
of  thought,  but  we  admire  and  cheer  on  men  of  tliought  descending  into 
the  dust  and  struggle  of  action.  The  dignity  of  labor  is  the  true  dignity 
of  man.  To  enforce  this  truth  is  one  of  the  highest  aims  of  this  Society. 
The  elevation  of  man  is  the  noblest  end  of  philosophy. 

It  is  in  this  view  that  Mr.  Merrick*s  career  presents  itself  in  its  true 
significance,  and  in  its  proper  relations  to  this  Society. 

This  will  best  appear  from  a  rapid  sketch  of  his  life  and  character. 

Mr.  Merrick  was  born  at  Hallowell,  Maine,  on  the  4th  of  May,  1801.  His 
father,  John  Memck,  was  a  man  of  marked  character,  and  extraordinary 
mental  vigor.    In  1798  he  came  to  this  country  from  England,  where  he 
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had  been  educated  for  the  Unitarian  pulpit.  Not  finding  in  this  his  voca- 
tion, he  lived  in  Hallowell  as  a  gentleman  of  retired  leisure,  or  rather,  of 
great  and  varied  and  beneficent  activity.  The  mother  was  a  daughter 
of  Samuel  Yauglian,  Esq.,  a  merchant  of  London.  His  brother,  John 
Vaughan,  uncle  of  our  Samuel  Vaughan  Merrick,  was,  for  a  long  series  of 
years,  identified  with  this  Society,  as  its  Librarian  and  Secretary.  He  is 
remembered  with  affectionate  respect  for  his  genial  social  qualities,  and 
for  his  rare  benevolence  and  kindness  of  heart.  He  cared  for  the  stranger. 
Every  foreigner,  of  whatever  nationality,  who  chanced  to  be  in  Philadel- 
phia, found  in  him  more  than  the  of&cial  consul  of  his  country, — a  sym- 
pathizing friend. 

In  his  uncle's  business  house,  our  S.  V.  Merrick  was  placed  at  the  age 
of  15,  to  be  trained  as  a  wine  merchant.  At  the  age  of  19,  a  proposition 
was  made  to  him  to  leave  that  business,  and  enter  an  opening  which  pre- 
sented itself  for  the  manufacture  of  machinery.  This  was  to  exchange 
the  profession  of  the  merchant  for  that  of  the  mechanic, — a  step  which 
it  is  significant  to  observe  was  at  that  day  regarded  as  involving  little  less 
than  social  degradation.  Young  Merrick,  in  the  full  determination  to 
hew  his  own  way  in  the  world,  accepted  the  offer,  doffed  his  coat,  and 
rolled  up  his  sleeves  to  the  work.  The  firm  of  Merrick  &  Agnew  was 
established ;  and  soon  gained  unusual  celebrity  as  manufacturers  of  im- 
proved Fire-engines.  Professors  in  New  England  colleges  used  to  ex- 
hibit these  engines  to  their  classes  as  illustrations  in  mechanics  and  speci- 
mens of  American  ingenuity  and  workmanship.* 

Young  Merrick  rapidly  developed,  under  his  own  teaching,  a  remark- 
able engineering  and  mechanical  talent. 

After  some  years  he  was  i*eady  to  enlarge  his  field  of  operations;  the 
" South wark  Foundry"  was  established;  the  firm  of  "Merrick  and 
Towne  "  was  founded  in  1837,  and  entei-ed  into  the  general  and  extensive 
manufacture  of  various  kinds  of  machinery  and  apparatus,  particularly  of 
steam  engines  and  boilei*s.  As  an  illustration  of  the  energy  and  enterprise 
of  the  firm  may  be  mentioned  the  fact,  that,  at  so  early  a  period  and  in 
the  infancy  of  mechanical  engineering  in  this  countiy,  they  contracted 
for  and  constructed  the  engines  of  the  U.  S.  Steam  frigate  Mississippi, 
which  proved  to  be  one  of  the  speediest,  safest,  most  trustworthy  and 
serviceable  ships  in  the  navy.  It  was  chiefly  due  to  the  faithfulness, 
skin,  and  perfect  finish  with  which  her  machinery  was  constructed,  that 
abroad,  as  well  as  at  home,  she  became  an  object  of  national  pride.  In  her 
Commodore  Perry  made  his  visit  to  Japan  and  rode  out  the  cyclones  of 
the  China  sea ;  and  she  continued  high  in  the  list  for  effective  service, 
until,  on  the  night  of  the  14th  of  March,  1863,  she  ran  aground  and  was 
blown  up  under  the  guns  of  Port  Hudson. 

In  1849  Mr.  Towne  retired  from  the  firm,  which  was  continued  under  the 

^Later  In  life,  Mr.  Merrick  reUiined  his  early  interest  in  the  improvement  of  Fire  Enjrinet,  al- 
though the  v  were  no  longer  manufactured  at  histrorfcs;  and  for  many  years  he  took  personally 
an  active  and  leading  part  in  the  Fire  Department,  until  he  becured  the  introductivn  of  the  Steam 
yire  Eoslnes  throoghoat  the  city. 
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"well-known  style  of  "Memck  and  Son,"  and  *•  Merrick  and  Sons,"  al- 
though Mr.  Merrick's  acti\e  connection  with  it  ceased  from  the  year  1860. 
The  development  of  this  great  business  establishment  was  the  main  work 
of  his  life,  and  he  persevered  in  it  for  a  period  of  near  a  quarter  of  a 
century.  Ho  retired  from  it  with  large  wealth  honorably  acquired  in  a 
business  whose  great  private  gains  were  conditioned  upon  conferring  im- 
mensely greater  public  benefits;  in  works  and  enterprises  which  sensibly 
contributed  to  the  growth  and  prosperity  of  the  city  and  to  the  welfare 
of  the  state.  He  retired  when  the  establishment  which  he  had  reared 
was  still  in  the  flood  tide  of  success,  for  it  was  never  more  active  or  useful 
than  during  the  years  of  the  late  rebellion. 

At  an  early  period  in  his  career,  Mr.  Merrick  became  deeply  impressed 
with  the  importance  to  mechanics,  for  their  success  and  elevation,  of  more 
thought  and  intelligence,  of  more  acquaintance  with  the  progress  of 
mechanical  arts  and  inventions,  and  of  more  of  mutual  intercourse  ar.d 
social  stimulus.  With  this  view  he  projected  and  urged  forward  the 
establishment  of  the  Franklin  Institute  ;  and  it  may  be  said,  I  think, 
without  disparagement  to  the  claims  of  any  other  of  its  original  members, 
that  no  man  has  a  better  title  to  be  considered  its  founder  than  Mr. 
Merrick.  For  a  long  series  of  years  he  continued  one  of  its  most  active 
and  honored  members ;  until,  from  its  small  and  unpretentious  beginnings, 
as  little  more  than  an  association  of  mechanics  for  itiutual  improvement, 
it  was  developed  into  the  chief  centre  of  practical  science  in  the  city,  be- 
came an  honor  to  Philadelphia,  and  enjoyed  a  familiar  national  and 
European  reputation. 

In  one  point  of  view  the  Franklin  Institute  has  taken  as  its  specialty 
and  almost  absorbed  into  itself  one  portion  of  tLe  work  which  pertains  to 
the  general  scop©  of  this  Society.  Among  our  own  founders  was  Ben- 
jamin Franklin  himself,  a  most  thorough  utilitarian,  who  always  regarded 
science  with  an  eye  to  its  practical  applications,  and  considered  them 
among  the  principal  motives  for  all  scientific  effort  and  enquiiy.  And,  in 
general,  so  far  as  the  founders  of  this  Society  were  philosophers,  they  were 
eminently  Socratic  philosophers ;  and  such  is  the  philosophy  which  they 
designed  the  Society  they  established  always  to  I'epresent.  The  Franklin 
Institute  may,  therefore,  be  considered  as  an  offshoot,  or  a  department, 
or  a  section — not  in  form  but  in  fact — of  the  American  Philosophical 
Society.  And  this  may  explain  why,  in  later  years,  Mr.  Merrick  may 
seem  to  have  relinquished  his  active  participation  in  our  work — it  was 
because  his  interest  and  energies  were  absorbed  in  the  Franklin  Institute. 

The  Managers  of  the  Institute  have  expressed  their  own  sense  of 
the  merits  and  character  of  Mr.  Merrick,  in  the  resolutions  which  are 
here  subjoined  : 

"iZe^oZved,  That  the  Managers  of  the  Franklin  Institute  have  received  with  the 
deepest  sorrow  the  announcement  of  the  death  of  Samuel  V.  ^lerrlck,  the  founder  of 
the  Institute,  for  many  years  its  president,  and  always  its  earnest,  liberal  and  devoted 
friend.  Associated  with  it  as  he  was  in  Its  early  efforts  for  the  public  confidence  and 
support;  participating  as  lie  did  in  all  the  great  labors  and  enterprises  by  which  it 
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won  its  way  to  the  honorable  reputation  it  now  enjoys;  his  name  and  character  are 
so  mingled  with  its  history  tliat,  while  the  Institute  endures,  his  will  be  an  enduring 
memory. 

^^JRegolved,  That  the  Managers  of  the  Institute,  many  of  whom  haye  been  for  years 
associated  with  the  deceased  in  the  care  of  its  affairs,  and  in  the  other  walks  of  life,  im 
which  he  was  so  distinguished  for  broad  and  wise  inteliigenoe,  for  untiring  zeal,  and 
for  great  public  spirit,  will  ever  cherish  with  feelings  of  proud  and  affectionate  remem- 
brance, the  kindly  and  honorable  associations  which  have  always  distinguished  his  re- 
lations with  them. 

**  Resolved,  That,  in  token  of  our  sense  of  the  loss  we  have  sustained,  the  Hall  of  the 
Institute  be  closed  on  Monday  next ;  (hat  the  Managers  attend  his  funeral  in  a  body t 
and  that  the  members  of  the  Institute  be  invited  to  Join  with  them  in  paying  the  last 
earthly  tribute  of  respect  to  their  honored  associate  and  friend.*' 

To  Mr.  Merrick  before  all  others,  the  City  owes  the  introduction  of  gas 
as  a  means  of  illuminationy  instead  of  the  oil  formerly  relied  upon  for 
the  purpose — a  reliance  so  precarious,  inefficient,  clumsy,  filthy  and  ex- 
pensive, that  we  alU  as  we  look  back,  should  now  feel  its  restoration  em- 
phatically a  return  to  the  Dark  Ages.  Not  so  did  the  case  look  from  the 
other  end  of  the  glass.  Mr.  Merrick,  with  his  characteristic  practical 
sagacity,  early  saw  the  advantages  of  substituting  gas  for  the  material 
formerly  employed  ;  and  he  i>er8everingly  urged  its  substitution,  amidst 
an  extraordinary  excitement  of  public  feeling,  and  a  most  earnest  and 
confident  opposition  on  the  part  of  some  of  the  most  respectable  and 
intelligent  of  his  fellow  citizens — an  opposition  which  we  now  regard  with 
wonder,  and  which  those  who  participated  in  it  remember  as  a  strange 
dream.  We  see  things  now  in  a  different  light ;  and  it  is  difficult  for  us 
to  place  ourselves  at  the  point  of  view  from  which  the  subject  was  then 
contemplated ;  yet  it  is  only  by  so  doing  that  we  can  duly  appreciate  the 
prophetic  vision  and  indomitable  energy  of  those  who  persevered  for 
years  in  urging  on,  step  by  step,  the  proposed  improvement. 

Mr.  Menick  sought  and  obtained  a  seat  in  the  City  Councils,  that  there 
he  might  labor  directly  to  secure  the  change.  He  was  appointed  Chair- 
roan  of  a  Committee  of  the  Common  Council,  which,  after  corresponding 
with  the  authorities  of  the  few  other  cities  in  this  country  where  gas  had 
been  partially  introduced,  reported  with  a  full  and  triumphant  answer  to 
all  the  objections  which  had  been  urged  against  it.  To  his  great  satis- 
faction, he  subsequently  received  an  appointment  from  the  Councils 
to  visit  England  and  parts  of  Europe,  for  the  purpose  of  inquiring  into 
the  facts  connected  with  the  use  of  illuminating  gas  in  those  countries. 

On  his  return,  in  1834,  he  made  a  full  report,  which  was  marked  by 
great  wisdom  aud  ability.  Whereupon  it  was  resolved  that  the  experi- 
ment should  be  tried  in  Philadelphia.  Mr.  Merrick  was  appointed,  as 
chief  engineer,  to  take  charge  of  the  erection  of  the  works,  of  the  maim- 
facture  of  the  gas,  and  of  the  whole  business  of  introducing  and  dis- 
tributing it  in  the  city.  This  task  he  performed  without  the  least  waste, 
failure,  mistake,  or  delay,  but  with  singular  economy,  skill,  and  prompti- 
tude, to  entire  and  universal  public  satisfaction.  On  the  8th  of  February, 
1836,  the  lamps  were  lighted ;  and  in  their  next  annual  report  the  Trustees 
of  the  Gas  Works  render  the  following  emphatic  testimony : 
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''The  works  are  built  in  the  most  substantial  manner,  and,  for  the 
perfection  and  economy  of  their  operation,  ai*e  certainly  unrivalled  in  this 
country ;  the  rapidity  with  which  they  were  constiiicted  and  tlie  complete 
adapt ^ion  of  every  paft  of  the  apparatus  to  its  intended  purpose,  reflect 
the  highest  credit  on  the  engineer,  Samuel  V.  Merrick,  Esq.,  whose 
faithfulness  and  ability  in  discharging  tlie  arduous  and  novel  duties  of 
this  undertaking,  it  gives  us  much  pleasura  thus  publicly  to  notice." 

In  their  i-eport  of  the  year  following  they  say  : 

''In  conclusion  the  Trustees  have  to  state  that  Samuel  V.  Merrick, 
Esq.,  the  able  engineer  who  constructed  the  first  section  of  the  works, 
haviug  found  that  his  continued  attention  to  them  interfered  too  much 
with  his  private  engagements,  tendered  his  resignation,  which  the  Board 
reluctantly  accepted  on  the  8th  of  February,  1887.  As  the  extensions 
were  about  to  be  made,  the  trustees  requested  Mr.  Merrick  to  devote 
occasionally,  to  a  general  superintendence  of  the  new  works,  so  much  of 
*  his  time  as  he  should  be  able  to  spare,  or  as  might  be  deemed  necessary, 
in  consultation  with  the  superintendent.  This  duty  has  been  performed 
to  their  utmost  satisfaction,  and  the  ti-ustees  can  only  repeat  here  their 
unqualified  approbation  of  the  conduct  of  that  gentleman,  and  their  ad- 
miration for  the  signal  success  which  has  attended  the  works  put  up  by 
him." 

At  a  meeting  of  the  Stockholders  held  in  the  ensuing  week,  it  was 
resolved  : 

"  That  the  trustees  be  hereby  authorized  to  appropriate  the  sum  of  $600 
to  be  expended  in  the  purchase  of  one  or  more  pieces  of  plate ;  to  bear  such 
inscription  expressive  of  the  approbation  of  the  Stockholders  as  they  may 
think  proper ;  to  be  presented  to  Samuel  Y.  Memck,  Esq." 

Nothing  is  more  striking  in  all  Mr.  Merrick's  connection  with  this 
business  than  the  largeness  of  his  views  for  the  general  good,  and  the  un- 
selfish public  spirit  which  marked  all  his  labora.  He  sought  to  promote 
the  comfoi*t  and  convenience  of  his  fellow  citizens,  and  permanently  to 
diminish  the  burden  of  taxation.  He  sought  also  to  develop  the  resources 
and  industrial  wealth  of  the  State.  In  his  report  on  his  return  from 
Europe  are  these  noteworthy  words:  "I  deem  it  an  argument  of  no 
small  moment  in  favor  of  this  mode  of  lighting,  that  every  material  used 
in  the  fabrication  of  this  gas  will  be  the  product  of  Pennsylvania  labor. 
The  bituminous  coal  from  which  it  is  to  be  made,  may  be  drawn  from  the 
rich  mines  now  open  in  the  interior  of  the  State  ;  the  fuel,  from  the  ex- 
haustless  body  of  anthracite  ;  and  the  lime  for  purification,  from  our  own 
vicinity ;  and  not  a  lamp  will  shed  its  rays  over  our  streets  which  has  not 
paid  a  tribute  to  the  internal  improvements  of  the  State." 

In  like  manner,  it  was  distinctly  as  a  public  benefactor,  it  was  from  a 
sensitive  regard  for  the  welfare  and  prosperity  of  the  city  and  State  of  his 
adoption,  that,  some  ten  years  later,  Mr.  Merrick  led  off  in  another  great 
enterprise.  He  was  one  of  the  prime  movers  in  the  establishment  of  the 
Pennsylvania  Central  Railroad  Company,  and  was  its  first  President. 
The  books  were  opened  for  subscription  to  its  stock  in  1846^  and  its 
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President  made  his  first  report  in  1847.  This  document  contains  a  clear 
and  business  like  statement  of  the  means  of  the  Company,  and  of  the 
plans  for  their  immediate  use.  And  not  only  so,  it  wisely  sup^^ests  and 
urges  their  increase,  also  without  incurring  any  debt, — the  avoidance  of 
which  was  a  fixed  principle  in  all  his  administrative  arrangements  ;  and 
it  sets  forth  such  far  reaching  views  of  future  growth  and  enlarge- 
ment that  it  looks  almost  like  history  written  before  the  time. 

His  motives  for  throwing  himself  into  this  enterprise,  and  the  motives 
upon  which  he  invited  others  to  participate  in  it,  appear  in  his  report 
addressed  to  the  stockholders  in  September  of  the  next  year  (1848),  in 
which  he  earnestly  ui'ges  them  to  increase  their  subscriptions.  '*The 
absolute  necessity,"  says  he,  ^'of  this  road  to  the  trade  of  Philadelphia 
is  universally  acknowledged.  The  completion  of  the  Cincinnati  and 
Sandusky  I'oad  brings  that  city  within  three  days  ride  of  New  York  for' 
eight  months  in  the  year. 

**The  trade  of  the  Ohio  river,  which  once  belonged  to  Philadelphia,  is 
now  diverted  to  New  York  b^  this  new  channel  of  the  lakes. 

"Hundreds  of  passengers  daily  pass  over  that  road  to  New  York. 
Where  the  travel  goes,  there  goes  the  trade.        «        *        «        * 

**  You  are  engaged  in  a  great  stiniggle  for  the  trade  of  the  West.  To 
obtain  it  a  portion  of  your  earnings  must  be  devoted  to  open  the  highway. 
Once  open,  it  will  maintain  and  enlarge  itself.  Railroads  and  Canals 
have  built  up  New  York  ;  and  so  well  convinced  are  the  citizens  of  their 
value,  that  they  are  now  making  a  third  avenue  to  the  lakes,  both  the 
others  being  crowded  with  trade. 

*' Boston  has  been  built  up  by  the  same  means,  and  if  we  expect  to 
maintain  our  position,  we  must  follow  their  example." 

In  fact  even  Baltimore  had  got  the  start  of  Philadelphia ;  and  if  the 
Pennsylvania  Central  had  not  been  opened  just  when  it  was,  not  only  the 
trade  of  Ohio  and  tlie  far  West,  but  even  that  of  the  western  part  of  our 
own  State  would  have  been  irretrievably  diverted  to  Baltimore,  on  the 
one  side,  and  New  York  on  the  other. 

Such  were  the  circumstances  and  motives  under  which  this  great  work 
was  undertaken.  When  Mr.  Merrick,  again  compelled  by  the  pi*essure 
of  his  own  private  business,  retired  from  the  Presidency,  Sept.  1,  1849, 
the  road  was  opened  for  travel  from  Harrisburg  to  Lewistown,  and  nearly 
completed  to  the  base  of  the  Alleghanies,  the  western  division  was  begun, 
and  a  small  portion  in  use,  the  whole  route  was  surveyed  and  the  cost  of 
construction  estimated,  and  negotiations  had  been  successfully  concluded 
for  connection  with  the  cities  of  Ohio  and  with  the  avenues  of  the  more 
distant  West.  The  Board  of  Directors  in  the  following  November,  thus 
refer  to  Mr.  Merrick  in  closing  their  report : 

'^  The  distinguished  gentlemau  who  had,  with  signal  ability,  admin- 
istered the  affairs  of  the  company  from  the  date  of  its  organizatiou,  was 
constrained,  by  reasons  altogether  personal  and  private,  to  tender  his 
resignation  in  August  last,  and  it  was  reluctantly  accepted  by  the  Board. 
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His  continuance  as  a  Director  ensure  to  the  Company  the  benefit  of  his 
enlarged  experience,  sound  judgment,  and  thorough  acquaintance  with 
the  work.* 

Thus  the  foundations  of  the  great  edifice  were  laid,  and  the  plans  and  ma- 
terials provided  for  the  superstinicture.  The  seed  was  planted,  and  had  ger- 
minated ;  it  had  shot  up  its  trunk,  and  was  already  beginning  to  send  out 
its  wide-spreading  branches.  The  Pennsylvania  Railroad  Company  is  now 
one  of  the  greatest  and  most  powerful  corporations  in  the  country,  with 
a  gross  annual  income  exceeding  the  original  estimated  cost  of  the  con- 
struction of  its  entire  original  track  from  Harrisburg  to  Pittsburgh.  It  is 
by  far  the  most  important  and  indispensable  business  agency  of  Phila- 
delphia and  of  Pennsylvania.  Strike  it  out  of  existence,  and  the  city 
would  be  stunned  by  the  blow,  and  even  the  State  would  stagger  under  it. 
It  is  an  immense  power  for  good  or  for  evil.  But  whatever  motives  may 
actuate  its  present  or  future  managers,  and  however  its  infiuence  may 
be  abused  or  its  energies  perverted,  we  have  this  security  that  it  cannot 
be  made  profitable  to  its  owners  without  continually  benefiting  the  com- 
munity. And  by  whatever  motives  or  principles  its  action  may  liereafter 
be  controlled,  "the  past,  at  least,  is  secure;'*  its  projectors  and  origin- 
ators were  actuated  by  a  generous  devotion  to  the  public  good,  they 
sought  to  promote  the  prosperity  of  the  city  and  the  growth  and  develop- 
ment of  this  great  commonwealth.  As  one  of  its  founders,  and  as  its 
fii*8t  President,  Mr.  Memck's  name  is  identified  with  its  whole  history. 
He  shares  the  glory  of  its  subsequent  greatness,  while  it  inherits  the 
prestige  of  his  noble  purpose  and  character. 

When,  after  nearly  another  decade,  an  effort  was  made  to  construct  a 
Railroad  from  Sunbury  to  Erie,  thus  completing  the  connection  between 
Philadelphia  and  the  lakes,  through  the  groat  western  coal  fields  of  Penn- 
sylvania ;  and  when,  after  many  ineffectual  struggles,  the  enterprise 
threatened  to  prove  a  disastrous  failure,  all  eyes  were  turned  to  Mr. 
Merrick.     He  was  recognized  as  the  only  man  in  the  community  who 

*  The  following  is  Mr.  Merrick's  letter  of  resignation: 

**  Office  Pkkna.  B.  B.  Co.,  Philada,  Aug.  22, 1849. 

"To  the  Directors  of  the  Penna.  B.  B.  Cd. 
"Uentleuen:— Circumstances  connected  with  my  private  affairs  compel  me  to  announce  to 
you  my  intention  of  resit^ning  the  office  with  which  you  have  entrusted  me. 

"  I  need  scarcely  say  that  i  take  this  step  with  great  reluctance. 

**  Identified  as  I  am  in  feeling  and  interest  with  the  great  work  which,  above  all  other?,  is  des- 
tined to  add  to  the  prosperity  of  Philadelphia,  I  had  hoped  to  have  been  prominently  Instrumental 
In  urging  It  to  final  completion ;  and  although  I  relinquish  the  position  I  have  occupied  as  the 
President  of  the  Company,  my  exertions  will  not  be  wanting  in  forwarding  its  Interests. 

"It  Is  no  small  cause  of  regret  that  my  official  connection  Is  severed  with  gentlemen,  both  of  the 
Board  and  in  the  office,  with  whom  I  have  acted  In  the  most  uninterrupted  harmony  and  good 
feeling,  a  continuation  of  which  It  will  always  be  my  pleasure  to  cultivate. 

"Desirous  of  resuming  my  private  business  at  as  early  a  date  as  possiblp,  and  at  the  same  time 
give  an  opportunity  to  select  a  successor,  I  leave  to  the  Board  to  fix  the  date  at  which  my  resigna- 
tion shall  take  effect. 

••  Very  respectAilly, 

••S.V.  Mkrkick. 

"  President  Penna.  R.  B,  Co." 


] 
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could  retrieve  its  affairs,  and  push  it  on  to  speedy  success.  Early  in  1865 
the  Presidency  of  this  road  was  offered  him,  and  urged  upon  his  accept- 
ance. He  was  upon  the  point  of  declining  it  when  the  following  letter 
was  addressed  to  him,  which,  with  its  signatures,  speaks  for  itself,  and  for 
him  also. 

**  FHiLADELFmA,  Fcb.  21st,  1856. 
'< To  Samuel  Y.  Mebrick,  Esq.: 

'*  Dear  Sir:  We  have  learned  that  the  Presidency  of  the  Sunbury  and 
Erie  Railroad  Company  has  been  tendered  to  you,  under  such  circum- 
stances as  render  it  reasonably  certain  that  your  character  and  ability 
may  conduct  that  enterprise  to  a  successful  completion. 

"We  are  sensible  that  such  a  position  cannot  present  any  peculiar  at- 
tractions, but  that  any  favorable  consideration  you  may  give  to  the 
application  would  have  its  origin  in  a  high  sense  of  public  duty. 

**  There  are  occasions  when  purely  personal  motives  ought  proi)erly  to 
yield  to  public  claims,  and  in  the  exigency  which  calls  for  an  efficient  and 
tried  man  to  administer  the  affairs  of  the  important  work  above  named, 
we  may  well  address  ourselves  to  you  to  assume  the  Presidency.  Your 
perfect  organization  and  successful  administration  of  the  affairs  of  the 
Pennsylvania  Bailroad  Company  are  so  well  remembered  by  our  fellow 
citizens,  that  we  are  sure  the  whole  community  would  hail  with  pleasure 
your  acceptance  of  the  proffered  trust. 

*^  We  feel  confident  that  you  can  organize  an  administration  and  adopt 
financial  and  other  plans,  which  will  at  once  place  the  Sunbury  and  Erie 
Bailroad  in  its  proper  attitude  before  the  people,  and  insure  such  aid  from 
public  and  private  sources  as  will  realize  an  early  completion  of  a  work 
that  must  open  for  the  ti*ade  of  our  city  one  of  the  richest  agricultural  and 
mineral  districts  of  the  State. 

"On  behalf  of  the  great  interests  involved,  we  call  on  you  to  accept 
the  office. 

We  are  very  truly  and  respectfully  yours, 

John  Grigg,  C.  H.  Fisher, 

Thomas  Robiks,  Thos.  T.  Lea, 

Wm.  E.  Bowen,  S.  a.  Mercer, 

Isaac  R.  Davis,  F.  Fraley, 

Alg'n  S.  Roberts,  C.  S.  Boker, 

A.  E.  BoRiE,  S.  F.  Smith, 

Fred'k  Lennig,  C.  H.  Rogers, 

James  C.  Hakd,  Job.  Patterson, 

A.  J.  Lejvis,  John  Farnum, 

Morris  L.  Hallowell,  J.  Richardson, 

Thomas  Allibone." 

To  such  an  appeal  to  his  sense  cf  public  duty  Mr.  Merrick  could  not 
turn  a  deaf  ear. 
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The  following  was  his*  reply  : 

**  PHILIDBLPBII4  Feb.  2Sd,  1856. 

*^  Gevtlbmen  :  I  was  duly  honored  with  your  letter  of  the  2l8t  inst,, 
urging  my  acceptance  of  the  Presidency  of  the  Sunbury  and  £ne  Railroad 
Company.  The  peculiar  circumstances  in  which  that  work  had  recently 
been  placed,  gave  a  weight  to  the  application  made  to  me,  which  was  well 
calculated  to  overcome  all  considerations  but  those  of  public  duty.  With- 
out, however,  the  expression  of  such  a  wish  on  the  part  of  my  feUow 
citizens,  as  indicated  in  your  letter,  I  should  have  felt  constrained  to  de- 
cline the  o£fer ;  but  the  reasons  urged  by  you,  in  addition  to  those 
presented  by  the  gentlemen  who  tendered  the  appointment,  caused  me  to 

yield  a  reluctant  assent. 

««««««««« 

"  Accepting  this  trust  at  your  solicitation,  as  representatives  of  the 
public  feeling  and  interests  of  the  city,  and  relying  upon  your  co-opera- 
tion, I  remain, 

Very  truly  and  respectfully, 

S.  V.    MERRICK." 

Mr.  Merrick  began  at  once  with  an  energetic  reformation  and  remodel- 
ing of  the  whole  organization  and  administration  of  the  road.  But 
scarcely  had  he  addressed  himself  to  the  Hereulean  task,  when  the  terrible 
commercial  crisis  of  1857  swept  over  the  country,  prostrating  even  many 
old  establishments,  and  utterly  paralyzing  new  enterprises,  completely 
thwarting  all  plans  for  securing  aid,  public  or  private,  arresting  the  pro- 
gress of  the  road,  and  bringing  the  Company  to  the  verge  of  bankruptcy. 
In  fact,  it  was  saved  only  by  large  advances  from  Mr.  Merrick's  own 
private  resources — advances  equally  difficult  and  dangerous  for  a  business 
man  at  that  time  to  make.  At  the  risk  of  ruining  himself,  and  by  almost 
superhuman  eflforts,  he  carried  the  Company  through  the  storm.  His  own 
health  was  prostrated  ;  and,  after  remaining  in  the  Presidency  nearly  two 
years — as  long,  in  fact,  as  he  had  ever  anticipated  being  able  to  continue 
in  it — he  sent  in  the  following  letter  of  resignation  : 

^^  To  the  Board  of  Managers  of  the  Sunbury  and  Erie  Railroad  Company: 
Gentlemen :  I  have  long  contemplated  declining  a  reelection  to  the 
post  of  President  of  this  Company  in  February  next,  as  it  interferes  too 
much  with  my  own  affairs  to  warrant  further  continuance.  Believin|f 
that  the  interests  of  the  Company  will  be  promoted  by  the  immediate 
election  of  some  other. gentleman  who  will  devote  himself  to  the  impor- 
tant interests  at  stake,  I  beg  leave  to  tender  my  resignation. 

The  field  is  now  open  for  an  energetic  prosecution  of  the  work  as  soon 
as  the  retuniing  tide  of  prosperity  shall  have  fairly  set  in  upon  the  com- 
merce of  the  country,  and  I  may  indulge  the  hope  that  a  brighter  day 
may  soon  dawn  on  the  Sunbury  and  Erie  Railroad. 

With  every  wish  for  the  final  success  of  the  enterprise,  I  remain,  very 

respectfully, 

S.  V.  MERRICK,  President:' 
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The  road  was  soon  after  completed,  and  its  bonds,  that  were  issued 
with  Mr.  Merrick's  name,  have  long  been  at  par. 

Nor  did  his  labors  in  the  cause  of  the  public  improvements  of  the  State, 
and  for  the  enlargement  of  the  business  and  prosperity  of  Philadelphia 
end  here.  To  his  vigorous  and  wise  counsels  it  has  been,  in  a  large  de- 
gree, due,  that  the  affairs  of  the  Catawissa  Railroad  have  been  retiieved 
from  a  condition  of  imminent  ruin.  The  road  owes  it  to  him  that  it  now 
rests  upon  a  solid  basis,  and  has  a  promise  of  i)ermanent  prosperity  and 
usefulness.  The  regard  in  which  he  was  held  by  the  Managers  of  that 
road  will  appear  from  the  resolution  adopted  by  them  on  the  occasion  of 
his  decease. 

"The  death  of  our  late  associate,  Samuel  V.  Merrick,  Esq.,  who  for  fourteen  years 
has  been  a  Director  of  this  Company,  tlie  value  of  whose  counsel  all  appreciated,  has 
been  announced  to  us  so  unexpectedly,  in  the  midst  of  current  business,  in  which  his 
energies  were  actively  engaged,  that  we  fail  to  realize  the  extent  of  our  loss. 

"  The  character  of  Mr.  Merrick  needs  no  eulogy  at  our  hands ;  his  long  and  useful 
life  has  been  spent  in  *  good  works.'  The  mention  of  his  name  in  connection  with  any 
enterprise  has  always  inspired  confidence  and  respect  In  relation  to  this  Company, 
the  interest  of  which  appeared  to  be  tiis  special  pride— through  the  period  of  its  darkest 
history,  he  always  manifested  a  cheerful  confidence  that  time  and  energy  would  re- 
lieve it  of  all  difficulties ;  and  we  rejoice  that  he  lived  to  see  his  prediction  verified." 

In  the  eleemosynary  institutions  of  the  City,  Mr.  Merrick  took  a  deep 
and  active  interest,  and  particularly  in  anything  that  promised  to  help 
the  poor  and  weak  to  help  themselves.  He  was  among  the  founders,  and 
most  efficient  managers  of  the  Western  Savings  Fund  ;  and  to  him  is 
largely  due  the  safe  and  solid  character  of  this  beneficial  institution.  Its 
Managers  have  given  expression  to  their  deep  sense  of  his  wisdom  and 
worth  in  the  following  testimonial : 

"  Mesolved,  That  it  is  with  profound  soitow  the  Managers  of  the  Western  Savings 
Fund  Society  record  the  unexpected  demise  of  Samuel  Y.  Merrick. 

'*  By  this  sad  memorial  they  will  perpetuate  the  recollection  of  a  man  associated 
with  the  Institution  from  its  foundation,  who  was  distinguished  by  remarkable  tr^ts 
of  character,  that  rendered  him  eminently  useful  to  the  world,  and  made  him  univer- 
sally honored  in  every  position  he  was  called  to  till.  Wise  in  council,  broad  and  com- 
prehensive in  his  views,  liberal  and  good  in  his  deeds,  and,  above  all,  crowned  with 
the  possession  of  a  truly  Christian  and  Catholic  spirit,  his  loss  to  society,  and  especially 
to  his  friends,  will  be  long  and  keenly  felt" 

At  the  time  of  his  decease,  Mr.  Merrick,  besides  an  active  connection 
^ith  many  other  of  the  public  corporations,  and  most  of  the  leading 
charities  of  the  city,  was  a  prominent  member  of  the  Board  of  Trade, 
one  of  the  Port  Wiirdens  of  Philadelphia,  and  a  member  of  the  Board  of 
Commissioners  for  the  erection  of  the  South  Street  Bridge. 

Immediately  upon  his  demise,  the  following  expression  was  adopted  by 
the  last  mentioned  body  : 

"  Whereas,  This  Board,  and  the  City  of  Philadelphia,  have  suffered  a  great  loss  by 
the  death  of  our  colleague, 

Mr.  SAMUEL  V.  MERRICK, 
who  for  many  years  devoted  his  abilities,  services  and  time,  in  promoting  the  interests 
of  the  municipal,  charitable  and  scientific  institutions  of  Philadelpiiia. 

Resolved^  That  the  President  be  requested  to  communicate  to  Mr.  Merrick's  family 
our  sympathy  and  condolence  in  their  attliction.*' 
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But  neither  Philadelphia  nor  Pennsylvania  bounded  his  sympathy  and 
public  spirit,  or  his  ideas  of  loyalty  and  patriotism.  His  heart  embraced 
the  whole  country.  He  loved  her  flag.  He  veas  devotedly  attached  to 
her  Union.  When  that  flag  was  assailed,  and  that  Union  imperilled,  his 
soul  was  stirred  to  its  lowest  depths.  All  conservative  as  he  was  in  prin- 
ciple and  feeling,  he  gave  his  full  support  to  the  Government  through  all 
the  changing  fortunes  of  the  dark  struggle,  until  the  rebellion  was  sup- 
pressed. In  the  work  of  the  Sanitary  Commission  he  took  a  special  in- 
terest, not  only  contributing  freely  to  its  funds,  but  rendering  his  personal 
services,  at  the  time  of  the  Great  Central  Fair,  until  his  health  was  se- 
riously endangered. 

After  tlie  war,  his  attention  was  particularly  drawn  to  the  cause  of 
general  education  at  the  South  ;  and  he  gave  large  sums  for  the  support 
of  schools  in  that  part  of  the  country,  both  for  blacks  and  whites.  At 
the  suggestion  of  a  younger  sister,  he  joined  forces  with  her  and  his 
brother,  and  they,  with  their  own  independent  funds,  have  built  a  com- 
modious school  house  of  brick,  and  established  a  school  for  the  instruc- 
tion of  the  negroes,  in  one  of  the  counties  in  Virginia. 

In  fact,  his  benefactions  have  been  more  and  larger  than  will  ever  be 
generally  known  ;  and  always  bestowed  in  a  spirit  of  glad  liberality,  and 
with  a  modest  unconsciousness  of  doing  anything  moi'e  than  a  matter  of 
course.  In  this  feeling  he  resorted  to  no  artificial  contrivances  to  hide 
his  gifts ;  still  less  did  he  ever  seek  to  have  them  bruited  abroad.  Cases 
have  come  to  light  in  which  an  applicant,  in  behalf  of  some  scheme  of  be- 
nevolence, after  having  explained  the  object,  has  hoped  for  a  hundred  or  two 
dollars  at  the  most,  and  been  surprised  by  receiving  from  him  a  check  for 
ten  times  that  amount.  Other  cases  of  his  giving  by  tliousands  have  been 
known  only  in  the  ch'cle  of  his  own  family,  and  to  them  only  after  a  time 
and,  as  it  were,  by  accident — in  such  a  way,  in  shoit,  as  to  indicate  that 
these  were  but  specimens  of  many  similar  cases  of  which  his  intimate 
friends  knew  nothing.  It  was  a  saying  of  Sir  Isaac  Kewton,  that  'Hhose 
who  give  nothing  before  their  death,  never  in  fact  give  at  all."  On 
this  principle  Mr.  Menick  acted.  He  gave  while  ho  lived,  and  left  it  to  his 
heirs  to  follow  his  example  after  he  was  dead.  And  surely  the  living 
spring,  with  its  perennial  flow,  is  better  than  the  sudden  inundation  from 
any  pent-up  reservoir. 

Mr.  Merrick  was  a  consistent  Christian.  In  this  relation,  also,  his 
active  benevolence,  so  characteristic  of  him,  could  not  fail  to  display  itself. 
At  the  time  of  his  death  he  was  one  of  the  Wardens  of  Grace  Church, 
of  which  he  had  been  a  member  nearly  thirty  years.  In  the  ejection  and 
endowment  of  the  Episcopal  Hospital,  he  manifested  a  lively  and  prac- 
tical interest ;  and  to  him,  more  than  to  any  other  man,  the  Diocese  of 
Pennsylvania  is  indebted  for  its  Episcopal  residence. 

Mr.  Merrick's  was  an  eminently  successful  life.    He  was  always  equal 

to  what  he  undertook,  to  every  occasion  and  to  every  position  in  which 

Providence  placed  him.     He  sought  to  raise  others  with  himself.    He 

respected  labor,  and  he  dignified  it.    Few  men  have  done  more  to  elevate 
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the  mecbanic  to  a  higher  intelligence  and  a  more  respectable  social  posi- 
tion. There  have  been  men  who  have  amassed  millions,  and  who  have 
not  failed  to  give  generously  of  their  abundance  when  it  could  be  done 
with  great  eclat ;  but  who  had,  nevertheless,  either  grown  rich  at  the 
expense  of  their  neighbors,  as  mere  gambling  speculators,  or  been  loose 
in  their  principles  of  integrity,  or  excessively  parsimonious  in  their  per- 
sonal habits,  or  hard  and  rigorous  to  the  last  cent  in  all  their  daily  trans- 
actions, especially  with  their  dependents,  employes,  and  clerks.  Not  so 
with  Mr.  Merrick.  He  expended  freely  as  he  went ;  he  was  generous  and 
kind  to  all  his  dependents ;  in  raising  himself  he  lifted  up  others ;  their 
rising  was  the  very  mode  and  condition  of  his  ;  all  his  operatives  respected 
and  loved  him  ;  all  his  business  transactions  were  for  the  mutual  benefit 
of  the  parties  concerned  ;  all  his  prosperity  was  the  prosperity  of  those 
around  him,  and  of  the  city  in  which  he  lived. 

It  is  no  small  achievement  thus  to  acquire  a  large  property — by  honest 
industry,  by  exti*aordiuary  skill,  and  tact,  and  enterprise,  without  parsi- 
mony, or  stint,  or  exaction,  but  in  the  spirit  and  constant  exercise  of  a 
large  liberality.  Indeed,  this  is  one  of  the  grandest  schemes  of  benevo- 
lence and  philanthropy  that  a  man  can  conceive  and  carry  out. 

It  implies  a  certain  greatness  of  mind,  a  certain  self-containedness, 
voluntarily  to  stop  in  the  career  of  acquisition  and  leave  the  field  to 
others. 

It  is  no  slight  mark  of  the  eminence  and  worth  of  any  man  that,  at  his 
decease,  he  should  leave  a  sensible  gap  in  a  great  city,  that  his  departure 
should  be  widely  felt  as  a  public  bereavement. 

Every  gas-buming  lamp  that  lights  our  streets,  our  halls  and  our  par- 
lors, is  a  perpetual  illumination  of  the  name  of  Merrick.  Merrick  and 
Franklin,  both  sons  of  New  England,  will  remain  indissolubly  associated 
as  loug  as  our  Franklin  Institute  I'etains  its  name  and  remembers  its 
founder.  The  great  railways  converging  upon  Philadelphia  will  be  ave- 
nues and  radiants  for  the  enduring  fame  of  the  citizen  who  planned,  and 
early  presided  over,  the  Pennsylvania  Road,  which  has  become  the  head 
of  the  great  family,  and  now  stretches  its  arms  over  a  continent.  His  fire 
engines  were  long  since  eloquent  with  his  name  in  many  a  city  and  village 
of  the  land ;  the  beautiful  frigate  Mississippi  bore  it  proudly  around  the 
globe ;  and  later,  in  our  great  national  life  struggle,  the  same  name  re- 
verberated along  the  rebel  coast  with  the  guns  of  our  best  and  mightiest 
armored  steamship  of  war.* 

To  sum  up  the  character  of  our  departed  friend  :  He  was  a  man  of 
quick  perception,  of  clear  intelligence,  of  singular  forecast,  of  large  and 
liberal  views,  of  rare  sagacity,  of  imperious,  even  overbearing,  will,  and 
of  indomitable  energy ;  a  just  man,  of  honorable  sentiftients,  of  strict  in- 
tegrity, to  be  trusted  anywhere  and  in  anything,  faithful  in  the  least  and 
in  the  greatest  alike  ;  a  man  of  a  kindly  nature,  of  ready  sympathy,  in- 
stinctively and  on  principle  benevolent,  always  benevolent — ^liis  benevolence 

*  Tlie  New  Ironsides  was  famished  to  the  Government,  hull,  armor,  and  machinery,  by  *'  Mer- 
rick &  Sons." 


1870.  ]  ^*^*  [  Patterson . 

was  not  stinted  by  increasing  years  or  increasing  wealth,  but  grew  rather 
with  his  means  and  his  habit  of  exercising  it ;  a  man  of  aixlent  patriot- 
ism, he  identified  his  own  life  with  that  of  his  country  ;  of  an  ever  gen- 
erous and  ready  public  spirit^  he  was  in  all  relations  a  good  citizen  ;  reli- 
gious, not  without  profession,  but  without  cant,  and  beneHoent  without 
ostentation  ;  his  character,  like  his  person,  was  of  a  noblo  and  massive 
rather  than  of  a  graceful  make.    He  was  every  inch  a  man. 

And  now,  should  it  be  thought  that  I  have  but  followed  the  example 
of  all  manufacturera  of  obituaries,  dealing  only  in  loose  and  empty  pane- 
gyric, I  do  not  plead  guilty  to  the  charge.  What  has  been  said  rather  falls 
shoi*t  of  the  truth  than  transgresses  it. 

If  it  be  suggested  that,  after  all,  this  ceii;ainly  cannot  be  so  very  extra- 
oixlinary  a  case,  that  Mr.  Merrick  was  not  so  very  great  or  remarkable  a 
man,  for  we  have  among  us  every  day  many  men  quite  as  great,  as  good, 
and  as  useful  as  he,  I  cannot  by  any  means  concur  in  the  suggestion  ;  and 
yet  I  do  believe,  aud  rejoice  to  believe,  tliat  we  have  more  good,  earnest, 
public  spirited,  sagacious  and  energetic  men,  quietly  working  on  among 
us,  than  we  are  sometimes,  in  our  habitual  querulousness,  disposed  to 
acknowledge.  Amidst  all  our  complaints,  often  unreasoning  and  inconsid- 
erate complaints,  of  the  degeneracy  and  corruption  of  the  times,  there  is 
more  of  real  greatness  and  goodness  around  us  than  we  are  aware  of. 
Gi-eat  and  good  men  have  not  all  passed  away  with  the  former  generations. 
They  are  with  us  still.  And  it  is  one  of  the  lessons  we  may  learn  from  a 
review  of  such  a  life  as  Mr.  Merrick's,  to  see  and  recognise  the  treasures 
we  possess.  If  we  have  many  such  men  as  Mr.  Merrick,  let  us  rejoice  ; 
let  us  so  look  to  them  while  they  live,  and  so  remember  them  when  they 
are  gone,'  that  by  all  means  we  may  have  more. 

An  Obituary  Notice  of  Franklin  Peale: 

Read  before  the  American  Philosophical  Society,  December  16th,  1870,  by 

Robert  Patterson. 

At  the  meeting  of  the  American  Philosophical  Society,  held  February 
19th,  1796,  the  proceedings  were  diversified  by  a  singular  incident,  which 
we  find  thus  recorded  in  the  minutes: 

"  Mr.  Peale  presented  to  the  Society  a  young  son  of  four  months  and 
four  days  old,  being  the  first  child  born  in  the  Philosophical  Hall,  and 
requested  that  the  Society  would  give  him  a  name.  On  which,  the  Soci- 
ety unanimously  agreed  that,  after  the  name  of  the  chief  founder  and 
late  President  of  the  Society  he  should  be  named  Franklin.'*  Tradi- 
tion adds,  that  the  infant  was  thereupon  so  named  in  the  President's 
chair,  given  to  the  Society  by  Benjamin  Franklin. 

This  child,  in  a  peculiar  sense  the  child  of  the  Society,  was  Franklin 
Peale,  our  late  associate,  to  whose  memory  I  now,  honored  by  your 
choice,  seek  to  render  a  feeble  tribute. 

The  father  of  Franklin  Peale  was  Charles  Wilson  Peale,  a  man  of  va- 
rious gifts,  but  eminent  as  a  painter,  and  as  the  founder  of  the  once 
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noted  Philadelphia  Museum.  To  him  the  country  owes  an  extensive 
series  of  portraits  of  the  most  distinguished  men  of  our  revolutionary 
and  post-revolutionary  era.  In  the  course  of  his  profession,  having  been 
called  on  to  make  drawings  of  bones  of  the  mammoth,  his  attention  be- 
came attracted  to  natural  history,  and  he  began  the  accumulation  of  ob- 
jects illustrating  that  department  of  science.*  From  very  small  beginnings, 
Wilson  Peale,  by  energy,  enthusiasm  and  self-sacrifice  above  all  praise,  suc- 
ceeded in  building  up  the  Museum  referred  to,  which  Philadelphians  of 
a  past  generation  recall  as  one  of  the  most  intei*esting  and  useful  institu- 
tions of  our  city.  ?Ie  was  a  member  of  our  Society — which  was  natu- 
rally much  interested  in  the  success  of  his  work — whence  it  hapi)ened 
that,  while  the  Museum  was  still  in  its  early  stage  of  growth,  in  the  year 

1794,  it  was  located  in  our  building,  the  same  which  we  now  occupy ; 
and  here,  in  the  northwest  room,  second  story,  now  known  as  the  Libra- 
rian's room,  Franklin  Peale  was  bom,  on  the  15th  day  of  October, 

1795.  His  mother  was  Elizabeth  De  Peyster,  second  wife  of  Charles 
Wilson  Peale.  8he  died  while  he  was  quite  young,  but  his  childhood  and 
youth  were  tenderly  cared  for  by  a  stepmother,  Wilson  Peale's  third  wife, 
a  member  of  the  Society  of  Friends. 

The  father's  views  on  the  subject  of  education  were  peculiar.  The 
children  were  not  directed  according  to  any  systematic  routine,  but  left 
much  to  their  own  choice  in  their  course  of  study.  They  were  guided 
according  to  a  fancied  ability,  and  means  were  furnished  (but  not  always 
the  teachers)  to  stimulate  them  to  the  acquisition  of  the  knowledge  to- 
wards which  their  minds  seemed  naturally  bent.  Books,  tools,  canvas, 
and  pencils,  besides  the  opportunities  to  see  what  had  been  done  by 
others,  he  thought  sufficient,  provided  there  was  a  disposition  to  learn  ; 
otherwise  he  considered  any  attempt  to  push  them  forward  as  but  lost 
time.  If  such  a  plan  of  education  seems  open  to  criticism,  it  may,  per- 
haps, be  justified  by  the  result.,  which  has  furnished  to  us,  in  the  Peale 
family,  Rembrandt,  the  artist ;  Franklin,  the  mechanician ;  and  Titian, 
the  naturalist. 

The  instruction  received  by  Mr.  Peale  seems,  therefore,  to  have  been 
quite  irregular.  He  had  no  systematic  course  of  training,  either  in  school 
or  college.  He  went  first  to  a  country  school  in  Bucks  County,  was  a 
short  time  at  the  University  of  Pennsylvania,  and  finished  his  education 
at  the  Academy  in  Geimantown,  where  the  family  then  resided. 

The  bent  of  Mr.  Peale's  genius  towards  mechanics  was  developed  at  a 
very  early  period.  While  quite  young,  he  became  distinguished  as  a 
manufacturer  of  all  the  usual  apparatus  for  games,  and  many  curious 
toys.  As  a  school  boy,  he  demonstrated  a  fondness  for  surveying  as  well 
as  mechanics — in  the  interval  of  school  hours  surveying  his  father's  farm 
near  Germantown,  and  developing  also  the  water  power  of  some  neigh- 
boring streams. 

*  I  may  be  pardoned,  I  trust,  the  mention  of  the  fact,  since  It  Illustrates  a  family  friendship,  ex- 
tending now  through  several  generations,  that  the  first  article  presented  to  Mr.  Peale,  and  the 
earliest  encouragement  of  his  project,  was  from  Robert  Patterson,  a  former  President  of  the  Soci- 
ety, and  the  grandfather  of  the  writer. 
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At  the  age  of  17,  he  entered  the  factory  of  Hodgson  &  Bro.,  on  the 
Brandywine,  Delaware,  to  learn  machine  making.  From  hiR  industry, 
patience  and  neatness,  he  rose  superior  to  his  teachers.  He  became 
skilful  as  a  turner  and  founder,  and  in  the  use  of  tools,  and  a  very  excel- 
lent draftsman.  He  here  prepared  the  working  drawings  for  the  machines 
required  for  a  cotton  factory  at  Geimantown,  and  had  them  constructed 
under  his  supervision,  and  in  great  part  by  his  personal  skill  and  labor. 
When  barely  19  he  left  Delaware  to  take  charge  of  the  cotton  factory 
just  mentioned,  of  which  he  had  the  management  for  several  years.  He 
afterwards  removed  to  Philadelphia,  and  entered  into  the  establishment 
of  John  &  Coleman  Sellers,  making  machinery  for  card  sticking. 

Mr.  Peale  now  separated  himself  for  a  time  from  the  strict  line  of  his 
profession,  and  entered  upon  the  management  of  his  father^ s  Museum. 
For  this  duty  he  was  well  fitted,  on  account  of  his  administrative  abili- 
ties, his  taste,  and  his  talent  for  arrangement,  as  well  as  by  a  competent 
knowledge  of  the  subjects  to  which  it  was  devoted.  The  Museum  was 
something  more  than  a  place  of*deposit  for  birds,  boasts  and  fishes,  but 
was  a  collection  of  curiosities  in  art,  in  mechanism,  and  in  antiquity. 
Mr.  Peale,  in  the  pursuit  of  his  own  profession,  had  not  neglected  other 
fields  of  knowledge.  He  was  ever  an  ardent  student  and  observer.  It 
was  not  likely,  thereh>i*e,  that  he  should  have  been  unlearned  in  any  of 
the  subjects  which  the  Museum  was  intended  to  illustrate,  and  which  he 
had  heard  discussed  from  his  childhood.  While  not  professing  a  particular 
fondness  for  natural  history,  he  so  far  mastered  the  subject  as  to  deliver 
lectures  upon  it,  availing  himself  of  the  special  facilities  placed  at  his 
disposal.  His  mechanical  genius,  also,  found  room  for  display,  in  adding 
to  the  curiosities  of  the  establishment.  Many  of  us  will  i*emember  his 
curious  speaking  toy,  besides  other  ingenious  inventions  which  cannot  now 
be  specified. 

It  was  while  engaged  at  the  Museum  that  Mr.  Peale  placed  there  a 
miniature  locomotive,  the  first  seen  in  this  country,  and  manufactured  by 
his  friend,  M.  W.  Baldwin,  on  a  plan  agreed  on  between  Mr.  Peale  and 
himself.  It  was  put  in  operation  on  a  track,  making  the  circuit  of 
the  Arcade,  in  which  the  Museum  then  was,  drawing  two  miniature  cai*s, 
with  seats  for  four  passengers.  The  valuable  aid  of  Mr.  Peale  was  after- 
wards given  to  Mr.  Baldwin  in  the  construction  of  the  locomotive  for  the 
Philadelphia  and  Germantown  R.  R.,  in  1883,  the  success  of  which  led 
to  the  establishment  of  Mr.  Baldwin  in  the  great  business  of  his  life. 

Mr.  Peale' 8  position  at  the  Museum  was  of  advantage  in  bringing  his 
peculiar  and  varied  talents  more  conspicuously  before  the  public.  The 
establishment  was  largely  visited,  often  by  distinguished  men  of  our  own 
and  other  cities,  and  many  learned  to  admire  the  ingenious  young  man- 
ager. His  society  and  friendship  were  sought  after,  and  he  assumed  his 
proper  place  as  one  of  the  select  band  then  most  active  among  us  in  the 
pursuit  of  science  and  art. 

The  Franklin  Institute,  then  young  and  earnest,  as  it  still  is  in  the  ad- 
vancement of  knowledge,  secured  the  services  of  Mr.  Peale  for  a  series  of 
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lectures  on  a  subject  adapted  to  bis  special  talents.  He  bei'e  delivered 
two  courses,  in  the  winter  of  1881-2  and  1832-3,  on  Mechanics,  or  rather 
on  Machines.  These  were  fully  illustrated  either  by  the  machines  them- 
selves, or  diagrams,  were  novel  in  their  character,  and  justly  added  to 
Mr.  Peale's  reputation.  He  was  long  an  active  member  of  the  Institute, 
giving  efficient  labor  on  its  most  important  committees,  and  at  the  annual 
exhibitions,  and  occasionally  contributing  ai-ticks  on  mechanical  subjects 
to  its  Jouiiial. 

In  1883,  Mr.  Peale  entered  upon  that  connection  with  the  Mint  of  the 
United  States,  which  gave  a  full  opportunity  for  the  display  of  his  special 
abilities,  and  through  which  his  reputation  was  firmly  established.  Dr. 
Samuel  Moore,  then  Director,  conceived  the  project  of  a  mission  to  Eu- 
rope, for  the  purpose  of  examining  and  reporting  on  such  chemical,  me- 
chanical and  metallurgic  methods  and  improvements,  as  might  be  deemed 
worthy  of  introduction  into  our  Mint.  He  procured  the  needful  authority, 
and  appropriations,  and  having  the  fullest  confidence  in  Mr.  Peale,  selected 
him  as  the  agent  for  this  purpose.  He  accepted  tha  trust  and  sailed  for  Eu- 
rope in  May  of  the  same  year,  being  officially  designated  as  Assistant  Assayer. 
Mr.  Peale  remained  abroad  two  years.  The  subjects  of  special  interest  to 
the  Director  had  been  the  Sulphuric  Acid  process  of  Refining  (or  Parting,) 
and  the  Humid  Assay  of  Silver,  on  which  full  investigations  were  required, 
but  Mr.  Peale  was  not  restricted  in  his  inquiries,  nor  in  truth  was  he  one 
likely  to  overlook  any  particulars  bearing  directly  or  remotely  upon  the 
broad  objects  of  his  mission.  His  intelligent,  patient  labor,  mastered 
every  detail.  By  partial  reports  during  his  absence,  but  more  especially 
by  a  full  and  final  report  after  his  return,  accompanied  by  plans  and 
drawings,  our  Mint  was  placed  in  full  possession  of  all  that  was  then 
worthy  to  be  known  of  the  establishments,  public  and  private,  whose  or- 
cranization  and  methods  affiliated  them  with  our  own.  The  direct  results 
of  the  mission,  were  the  introduction  of  the  humid  assay,  some  improve- 
ments in  the  details  of  the  refining  process,  and  the  labor-saving  method 
of  duplicating  working  dies  for  coinage.  The  indirect  results  were  per- 
haps, equally  important.  For  the  thoughts  and  labors  of  a  man  of  genius 
in  mechanics  (as  Mr.  Peale  was,)  could  not  be  concentrated  on  the  details 
of  Mint  processes,  without  planning  many  valuable  improvements.  Hap- 
pily for  the  public  service.  Dr.  R.  M.  Patterson,  the  Director  who  succeed- 
ed Dr.  Moore,  (in  July,  1835,)  was  Mr.  Peale's  waiin  friend,  and  a  great 
admirer  of  his  talents.  His  '^mission''  did  not  cease,  therefore,  with  his 
retui'n  from  Europe,  but  he  became  associated  permanently  with  the  Mint, 
for  a  time  as  Assistant  Assayer,  then  as  Melter  and  Refiner  (in  1836),  and 
finally  as  Chief  Coiner  (in  1839).  His  first  great  work  was  in  the  con- 
struction of  the  steam  coining  presses,  substituted  for  the  hand  presses 
then  in  use.  The  first  steam  pi'ess  was  manufactured  under  his  supervi- 
sion, by  Merrick,  Agnew  &  Tyler,  and  turned  out  its  first  specimens  in 
3Iarch,  1836.  Presses  subsequently  manufactured  for  our  own  and  other 
mints,  have  been  improved  in  minor  points,  but  their  principle  of  action 
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remains  the  same.  Other  improvements  which  he  introduced,  were  the 
so-called  milling  machine,  for  raising  the  edge  of  the  planchet ;  the  steam 
engines,  small  and  large  ;  the  automatic  or  retroactive  return  of  the  draw- 
bench  ;  and,  in  particular,  the  scales  for  the  weighing  of  gold  and  silver. 
These  last  are  models  of  simple  mechanism  and  nice  accui*acy.  So,  in  fact, 
was  all  of  Mr.  Peale's  work.  And  we  may  add,  that  he  brought  to  all 
the  eye  of  an  artist.  It  was  not  enough  that  a  machine  should  be  efifec- 
tive  ;  it  must  also  be  graceful  and  attractive.  **  Nihil  tetigit  quod  non 
ornavit."  But  I  cannot  enter  at  large  into  details  of  his  labors  at  the 
mint.  I  simply  add  my  conviction,  (which  I  know  to  have  been  that  of 
the  I'evered  Director  already  named,  under  whose  administration  the  work 
was  accomplished,*)  that  without  Franklin  Peale,  the  most  of  that  which 
attracts  the  admiration  of  the  visitor  to  the  coining  department  of  the 
Mint  would  have  been  wanting.  The  mark  of  his  inventive  genius  is  here 
conspicuous,  and  I  have  often  thought,  as  I  passed  through  that  part  of 
the  establishment,  how  appropriately  might  be  there  ascribed  to  his  honor, 
the  words,  *'Si  monumentum  requiris,  circumspice."  But  a  more  com- 
petent judge  than  myself,  thoroughly  qualified  by  long  experience  in  mint 
affairs,  has  spoken  to  this  point  in  words  which  I  take  the  liberty  to  quote: 
'^  It  has  been  my  privilege  (he  says,)  to  visit  the  mints  of  London  and 
Paris,  and  to  witness  their  inferiority  in  their  mechanical  arrangements, 
to  the  Mint  in  Philadelphia.  The  superiority  of  our  Mint  is  most  mani- 
fest in  just  those  points  where  his  hand  has  touched,  and  when  Ameri« 
cans  visiting  the  mints  of  Europe,  feel  a  pride  in  remembering  the  supe- 
riority of  their  own,  they  ought  to  know  that  to  the  genius  and  taste  of 
JTranklin  Peale  are  they  mainly  indebted  for  it.  At  the  mints  of  both 
Paris  and  London,  he  was  well  known  and  inquired  for  with  interest.** 

Mr.  Peale's  connection  with  the  Mint  ceased  in  December,  1854,  and  he 
retii^d  for  some  time  from  all  public  employment.  In  1864,  he  was  elect- 
ed President  of  the  Hazleton  Coal  and  Rail  Road  Company,  in  the  direc- 
tion of  which  he  had  been  for  many  years  an  active  member.  He  continued 
in  this  office  until  1867,  when  he  resigned,  and  finally  closed  his  long 
career  of  active  business  life. 

I  have  thus  hastily  sketched  the  professional  life  of  Mr.  Peale,  by  which 
his  public  reputation  was  established  ;  but  any  notice  of  his  character 
would  be  far  from  complete  which  left  out  what  we  may  call  its  aesthetic 
side,  including  those  varied  accomplishments  and  elegant  tastes,  which 
made  him  one  of  the  most  interesting  of  men. 

We  have  already  referred  to  the  artistic  hand  which  he  brought  to  his 
mechanical  work.  This  was  a  characteristic  naturally  growing  out  of  his 
strong  love  and  devotion  to  art.  In  the  society  in  which  he  was  brought  up, 
— his  father  and  brother  eminent  as  painters, — he  came  to  a  knowledge 
of  the  subject  rare  among  amateurs.  He  was  for  many  years  a  member 
of  the  Academy  Of  Fine  Arts,  which  his  father  had  been  instrumental  in 
establishing,  and  for  the  last  fifteen  years  of  his  life,  one  of  the  Board  of 
Directoi*s,  and  a  member  of  its  most  important  committees.    We  are  told 
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by  one  of  his  eminent  associates  in  the  Academy,  that  "he  was  zealously 
devoted  to  the  discharge  of  the  duties  assigned  him,  always  obsenring  a 
scrupulous  regard  for  the  interests  of  the  cx>ntributiGg  artists  and  pupils  of 
the  Academy.  His  courtuous  manners  and  almost  feminine  gentleness, 
made  him  a  great  favorite  with  the  lady  students  especially.  He  was  sin- 
cere in  the  utterance  of  his  convictions,  honest  in  action,  and  sound  in 
judgment. .  His  taste  was  refined  and  his  ideas  elevated.  He  was,  in  short, 
a  most  valuable  member  of  the  Board.  His  departure  from  the  scene  in 
which  he  labored  so  industriously  and  efficiently,  has  created  a  vacuum 
not  easily  filled." 

Mr.  Peale  was  an  excellent  musician,  and  I  believe  a  self-taught  one. 
He  was  endowed  with  a  most  agreeable  cultivated  tenor  voice,  to  which 
the  guitar  was  the  appropriate  accompaniment,  and  on  which  instrument 
he  became  a  great  proficient.  His  love  of  music  was  a  passion,  and  in 
private  circles  and  public  associations  he  was  foremost  in  promoting  its 
cultivation.  His  house  was  for  many  successive  seasons  made  charming 
to  his  friends,  as  the  resort  of  the  best  amateur  and  professional  talent  of 
our  city,  met  together  to  illustrate,  in  a  manner  altogether  worthy  the 
choicest  instrumental  and  vocal  compositions.  Mr.  Peale  was  one  of  the 
founders  of  the  Musical  Fund  Society,  to  which  Philadelphia  owes  so 
much  as  the  means  of  spreading  a  cultivated  musical  taste  among  us. 
He  was  among  the  most  active  members  in  promoting  its  objects  in  art 
and  charity,  and  at  his  decease  was  President  of  the  Society. 

In  manly  accomplishments,  Mr.  Peale  was  conspicuou^i  carrying  into 
these  the  elegant  refinement  so  marked  in  his  character,  and  lending  also 
the  aid  of  his  mechanical  genius.  The  graceful  art  of  archeiy  was  par- 
ticularly attractive  to  him,  and  in  his  efforts  to  establish  it  as  an  addition 
to  our  out-door  amusements,  I  cannot  but  think  he  showed  a  taste  and 
judgment  in  happy  contrast  to  what  has  been  exhibited  in  the  develop- 
ment of  those  boisterous  and  half-savage  games,  cricket  and  base  ball,  of 
which  we  now  hear  so  much.  He  was  one  of  the  founders  of  the  club  of 
United  Bowmen,  and  a  long  series  of  medals  and  badges,  which  he  pre- 
served with  some  pride,  attest  a  skill  in  which  he  was  confessed  the  chief. 
His  love  of  the  art  and  affection  for  his  fellow-members,  was  shown  to  the 
last,  for  by  his  special  request  his  remains  wero  borne  to  the  grave  by  his 
associates  of  the  club. 

In  another  beautiful  gymnastic  art,  that  of  skating,  he  was  a  proficient 
from  his  youth  to  the  last  years  of  his  life.  And  it  was,  I  think,  an 
admirable  sight  to  observe  him,  when  past  seventy,  moving  along  with 
firmness  and  grace,  happy  in  the  enjoyment  of  his  younger  friends,  and 
never  so  pleased  as  when  aiding  by  his  hand  or  counsel  the  fairer  sex. 
He  was  President  of  the  Skaters'  Club  at  his  death.  And  I  ought  to 
mention  here  that  Mr.  Peale  was  the  inventor  of  Skaters  Reel,  a  simple 
expedient  for  rescuing  persons  breaking  through  the  ice  that  has  probably 
been  the  means  of  saving  many  lives. 

But  the  activity  of  Mr.  Peale  was  by  no  means  limited  to  his  pro- 
fessional duties,  or  to  art  and  recreation.    He  was  zealous  in  good  works. 
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In  particular,  the  Pennsylvania  Institution  for  the  Instruction  of  the  Blind 
long  engaged  his  sympathy  and  unwearied  labor.  He  was  elected  a 
manager  in  1889,  sei'ved  on  its  most  important  committees,  and  was 
finally  elected  Pi*esident  in  1868,  holding  that  office  at  his  decease.  He 
was  rarely  absent  from  the  managers'  meetings,  and  presided  only  a  few 
weeks  before  his  death.  His  tender,  affectionate  manner  made  him 
greatly  loved  by  the  pupils,  while  his  intelligence  and  the  soundness  of 
his  judgment  secui^ed  the  esteem  and  confidence  of  the  officers  and  of  his 
fellow  managers. 

For  some  years  before  his  death,  Mr.  Peale  was  greatly  interested  in 
that  branch  of  ArchsBology  which  relates  to  the  so-called  Stone  Age.  He 
detennined  to  make  a  collection  of  implements  illustrating  that  age,  and 
by  energy  and  patience  succeeded  in  accumulating  over  twelve  hundred 
specimens,  many  of  them  very  choice.  The  most  of  these  were  gathered 
by  himself  at  the  ancient  homes  of  the  Shawnees  and  Delawares,  around 
the  Water  Gap  where  he  spent  many  autumns ;  others  were  secured  by 
exchange  or  purehase.  These  have  all  been  arranged  for  easy  examina- 
tion on  a  plan  devised  by  himself,  and  full  of  his  characteristic  ingenuity 
and  taste,  and  he  has  left  behind  a  manuscript  catalogue  with  an  intro- 
duction and  full  descriptive  details  which  leave  nothing  fUrther  to  be 
desired.  It  affords  me  great  satisfaction  to  add  that  tliis  valuable  collec- 
tion, the  latest  labor  of  Mr.  Peale,  is  to  be  presented  to  tliis  Society. 

I  have  left  to  the  close,  what  perhaps  should  have  been  earliest  men- 
tioned, all  reference  to  Mr.  Peale's  association  with  our  own  Society. 
He  was  elected  a  member  October  18, 1888,  and  ever  after  took  a  constant 
and  active  interest  in  our  proceedings.  He  was  for  many  years  one  of 
the  Curators,  and  filled  that  office  at  his  death.  Our  published  minutes 
show  many  communications  from  him,  on  a  variety  of  subjects,  but  of 
late  these  were  mostly  relative  to  the  stone  aga,  on  which  he  was  always 
heaixi  with  the  interest  inspired  by  his  enthusiasm  and  fulness  of  knowledge. 

Mr.  Peale  was  twice  married.  By  his  first  marriage,  which  took  place 
in  his  minority,  he  had  a  daughter,  his  only  child,  who  still  survives. 
His  second  wife  was  a  niece  of  Stephen  Gii*ard.  She  lives  to  lament  the 
death  of  her  husband,  and  I  may  not,  therefore,  refer  more  paiticularly 
to  those  accomplishments  and  virtues  by  which  she  crowned  his  happiness, 
and  made  delightful  his  home. 

I  have  thus  far  considered  for  the  most  part  the  outer  life  of  Mr.  Peale, 
by  which  he  became  known  to  the  public  at  large,  but  I  cannot  conclude 
without  soma  reference  to  his  inner  life  as  it  was  disclosed  to  his  more  in- 
timate friends.  These,  while  they  admired  his  varied  knowledge,  saw 
upon  a  close  inspection  other  traits  which  made  still  more  excellent  the 
character  of  the  man.  Of  these  I  may  mention  his  gentleness  and  loving 
tenderness  to  all,  but  especially  to  the  young.  With  children  he  was  a 
universal  favorite.  He  never  wearied  in  contributing  to  their  amusement 
or  instruction.  And  this  was  no  light  burden  on  his  time,  for  a  toy  from 
Mr.  Peale  was  not  such  as  comes  from  the  shops,  but  all  that  he  ac- 
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oompliBlied,  from  a  kite  to  a  complicated  engine,  was  beautiful  in  form 
and  finish.  On  occasions,  and  especially  if  a  chaiitable  object  were  to  be 
promoted,  he  would  don  the  costume  of  an  Eastern  Juggler,  and  astonish 
the  young,  and  even  children  of  a  larger  growth,  with  apparently  miracu- 
lous feats,  for  which  he  had  constructed  apparatus  of  his  own.  Even  to 
the  brute  creation  the  same  tender  nature  was  exhibited.  A  scientific 
friend  recalls  even  now  the  self  restraint  with  which,  when  a  youth, 
ardent  in  the  search  for  entomological  specimens,  he  spared  a  water- 
spider,  of  rare  species,  that  had  shown  a  touching  instinct  in  the  pro- 
tection of  its  young.  He  was  always  most  ready  in  imparting  information 
to  inquirers  whom  his  happy  faculty  and  clearness  in  explanation  gathered 
round  him.  An  enthusiastic  lover  and  explorer  of  nature,  it  was  in  tlie 
iields  and  woods  that  he  became  perhaps  most  interesting.  He  was 
familiar  with  the  names  and  habits  of  plants,  animals,  and  insects,  and 
mineralogy  and  geology,  and  from  the  fulness  of  his  knowledge  dispensed 
liberally. 

A  marked  characteristic  of  Mr.  Peale  was  his  untiring  energy.  He 
was  never  idle,  always  laboring  on  some  systematic  plan.  Even  his  re- 
creations were  methodically  aiTanged,  and  a  part  of  the  means  by  which 
liis  body  and  mind  were  invigorated  for  work.  And  with  him  there  were 
no  snuzll  duties.  Each  one  was  sacred.  Ko  temptation  or  pleasure  could 
induce  him  to  forego  a  responsibility.  A  promise  was  its  performance. 
Punctuality  was  a  prominent  virtue,  any  infiingement  on  which  he  re- 
gretted as  wasting  another's  time. 

.  Finally,  Mr.  Peale  was  a  reverential,  humble,  Christian  man.  A  faith 
lietter  than  philosophy  sustained  him  in  the  closing  hour,  and  he  went 
calmly  to  his  rest  murmuring  "The  Lord  is  my  Shepherd,"  like  unto  a 
little  child  trusting  to  a  parent's  promise.  His  dying  words  distinctly  and 
clearly  uttered  were  :  **If  this  is  death,  it  is  as  I  wished,  perfect  peace, 
perfect  comfort,  perfect  joy.'* 

The  vigorous  constitution  of  Mr.  Peale  carried  him  iu  robust  health  to 
a  term  some  years  beyond  that  allotted  to  man  by  the  Psalmist.  For 
months  before  his  death,  however,  he  was  observed  to  be  failing,  a  fact 
of  which  he  was  himself  fully  conscious,  speaking  to  his  friends  with 
perfect  composure  of  his  approaching  end.  He  was  nevertheless  able, 
almost  to  the  last,  to  attend  to  his  accustomed  duties,  and  his  closing 
illness  was  but  a  brief  one.  He  died  at  his  residence,  1131  Girard  Street, 
on  the  5th  of  May,  1870,  in  the  75 th  year  of  his  age. 
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ON  THREE  EXTINCT  ASTACI  FROM  THE  FRESH-WATER  TER- 
RITORY  OF  IDAHO.    By  Pkof.  E.  D.  Cope. 

(Head  before  the  American  rUilosopMcal  Society y  Dec,  16th,  J 870.) 

ASTACUB  SUBGRUKDIALI8,  CopC. 

This  craw-fish  is  represented  by  four  specimens,  which  include  the  ce- 
phalothorax  and  region  of  the  front,  one .  of  them  including,  also,  the 
]>ost-abdomen  to  the  end,  with  limbs ;  three  specimens  with  cheles, 
one  including  a  pair;  and  one  other  specimen  representing  the  post- 
abdomen. 

The  prominent  characters  of  the  species  may  be  stated  diagnostically 
thus  :  Two  tubercles  on  each  side  the  front,  the  anterior  spiniform  and 
external  to  the  basis  of  the  lateral  ridge  of  the  ensiform  process.  The 
latter  narrow,  medially  grooved,  acute,  with  five  spinous  points  on  each 
side,  and  a  terminal  recurved  spinelet.  Surface  of  the  cephalothorax 
smooth  or  obsoletely  wrinkled.  Cheles  nearly  smooth,  not  granulate, 
the  superior  edge  spiniferous.  Margins  of  the  segments  of  postabdomen 
produced  into  acuminate  plates. 

I  cannot  determine  the  presence  or  absence  of  hooks  on  any  of  the 
legs.    The  cheles  are  badly  preserved  in  specimens  of  this  species. 

The  last  segment  of  the  cheles  is  furnished  with  a  longitudinal  series 
of  strong  reverted  spines  along  the  superior  margin.  They  dimin- 
ish in  length  proximally ;  four  or  five  are  most  prominent.  In  a  speci- 
men much  smaller  than  the  type,  where  the  surface  is  preserved,  it  is 
nearly  smooth,  and  minutely  striate.  The  longitudinal  groove  of  the 
l>enultimate  joint  is  well  marked ;  this  segment  is  not  spiniferous. 

The  antenual  plates  are  large,  and  extend  to  nearly  opposite  the  end 
of  the  ensiform  process  at  the  front.  The  free  abdominal  segment  is 
punctate  on  its  anterior  half.  The  outer  lamina  of  the  postabdominal 
segment  is  four  times  as  wide  as  that  of  the  others,  with  convex  outline 
to  a  point  directed  outwards  and  backwards.  The  laminae  of  the  other 
segments  are  acuminate  triangular  and  transverse. 

The  transverse  suture  of  the  external  lamina  of  the  flipper,  marks  the 
posterior  fourth  of  the  whole  length  of  the  lamina. 

The  lateral  suture  of  the  cephalothorax  is  deeply  impressed. 

Four  of  the  specimens  represent  individuals  of  large  size  :   two  are 

smaller.    The  measurements  are  as  follows  : 

M 
Length  to  dorsal  suture,  No.  1 0.0415 

**      of  ensiform  process  only 0182 

Width        "  **         at  base 005 

Length  postabdominal  and  flipper 072 

'^       (width)  free  lamina  1st  segment 013 

outer  lamina  flipper 02 

terminal  segment  flipper 005 

**       femur,  second  pair  abdominal  legs 024 

dorsum  No.  2  from  basal  spine  to  suture 021 
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complishedy  from  a  kite  to  a  complicated  engine,  was  beautiful  in  foim 
and  flnisli.  On  occasions,  and  especially  if  a  charitable  object  were  to  be 
promoted,  he  would  don  the  costume  of  an  Eastern  Juggler,  and  astonish 
the  young,  and  even  children  of  a  larger  growth,  with  apparently  miracu- 
lous feats,  for  which  he  had  constructed  apparatus  of  his  own.  Even  to 
the  brute  creation  the  same  tender  nature  was  exhibited.  A  scientific 
friend  recalls  even  now  the  self  restraint  with  which,  when  a  youth, 
ardent  in  the  search  for  entomological  specimens,  he  spared  a  water- 
spider,  of  rare  species,  that  had  shown  a  touching  instinct  in  the  pro- 
tection of  its  young.  He  was  always  most  ready  in  imparting  information 
to  inquirers  whom  his  happy  faculty  and  clearness  in  explanation  gathered 
round  him.  An  enthusiastic  lover  and  explorer  of  nature,  it  was  in  tlie 
iields  and  woods  that  he  became  perhaps  most  interesting.  He  was 
fiimiliar  with  the  names  and  habits  of  plants,  animals,  and  insects,  and 
mineralogy  and  geology,  and  from  the  fulness  of  his  knowledge  dispensed 
liberally. 

A  marked  characteristic  of  Mr.  Peale  was  his  untinng  energy.  He 
was  never  idle,  always  laboring  on  some  systematic  plan.  Even  his  re- 
ci^eations  were  methodically  aiTanged,  and  a  part  of  the  means  by  which 
his  body  and  mind  were  invigorated  for  work.  And  with  him  there  were 
no  small  duties.  Each  one  was  sacred.  No  temptation  or  pleasure  could 
induce  him  to  forego  a  responsibility.  A  promise  was  its  performance. 
Punctuality  was  a  prominent  virtue,  any  infringement  on  which  he  re- 
gretted as  wasting  another's  time. 

.  Finally,  Mr.  Peale  was  a  reverential,  humble.  Christian  man.  A  faith 
lietter  than  philosophy  sustained  him  in  the  closing  hour,  and  he  went 
calmly  to  his  rest  murmuring  ''The  Lord  is  my  Shepherd,'^  like  unto  a 
little  child  trusting  to  a  parent's  promise.  His  dying  words  distinctly  and 
clearly  uttered  were  :  ''If  this  is  death,  it  is  as  I  wished,  perfect  peace, 
|M>rfcct  comfort,  perfect  joy."' 

The  vigorous  constitution  of  Mr.  Peale  carried  him  iu  robust  health  to 
a  term  some  years  beyond  that  allotted  to  man  by  the  Psalmist.  For 
months  before  his  death,  however,  he  was  observed  to  be  failing,  a  fact 
of  which  he  was  himself  fully  conscious;,  speaking  to  his  friends  with 
l^rfect  composure  of  his  approaching  end.  He  was  nevertheless  able, 
almost  to  the  last^  to  attend  to  his  accustomed  duties,  and  his  closing 
illness  was  but  a  brief  one.  He  died  at  his  lesidenoe,  1131  Girard  Street, 
on  the  5th  of  May,  ISTDi,  in  the  7oth  year  of  his  age. 
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postabdominal  regions  of  throe  individuals.  The  only  reason  for  such 
refei'enco  of  Ihe  latter,  is  their  superficial  texture,  in  which  they  resemble 
the  cheles,  and  differ  from  the  corresi>onding  parts  in  the  two  other  species. 
The  cheles  are  short  and  thick,  the  section  of  the  stoutest  proximal 
part  being  an  oblique  oval.  The  inferior  edge  is  thinned  by  longitudinal 
contraction  above  and  below  it.  The  fixed  process  is  of  a  rather  short 
conic  form.  The  surface  is  granular  tuberculate,  except  on  the  convex 
faces,  where  it  is  finely  vermiculate  rugose. 

M. 

Length  last  segment  cheles, 0.039 

Width 031 

Proximal  transverse  diameter 013 

The  cephalothorax  associated  is  quite  similar  to  that  of  A»  tubgrundi- 
alis,  and  may  possibly  belong  to  it.  It  however,  differa  in  the  finely  ver- 
miculate rugose  character  of  its  surface.  The  iiigse  are  generally  trans- 
verse on  the  back  and  sides.  The  supra-anteunal  lamina  is  exhibited  in 
a  clear  manner  ;  it  is  as  long  as  the  spine  of  the  muzzle,  and  as  wide  at 
the  base. 

The  superior  surfaces  of  the  abdominal  segments  are  marked  with  a 
delicate  vermiculate  rugosity,  like  that  of  the  last  specimens.  In  A,  sub- 
grundialis,  it  is  impressed  punctate.  This  species  also  differs  from  the  latter 
in  that  the  transverse  marginal  lamina  of  the  first  postabdominal  segment, 
is  narrower  than  in  the  latter,  its  width  not  equaling  twice  that  of  one  of 
the  others,  instead  of  being  four  times  as  wide.  The  succeeding  lami- 
nse  are  acuminate  elongate,  and  slightly  curved  forward.  It  is,  however, 
quite  uncertain  as  to  whether  these  postabdominal  specimens  belong  to 
the  species  which  has  the  stout  cheles.  Some  of  the  specimens  indi- 
cate individuals  larger  than  those  referred  to  A,  subgrundialU, 

From  the  same  locality  and  collection  as  the  last.    No.  0779. 
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The  preceding  species  differ  from  those  at  present  inhabiting  North 
America,  as  I  have  been  able  to  determine  by  examining  the  excellent 
monograph  of  the  latter,  published  in  the  catalogue  of  the  Museum. 
Compar.  Zoology,  by  Dr.  J.  H.  Hagen.  They  differ  from  all  of  them  in  the 
prominence  and  acumination  of  the  latei*al  margins  of  the  postabdominal 
segments.  In  the  serrate  simple  fi'ontal  process,  the  first  described  re- 
sembles the  Astacus  gambelii  Girard,  but  its  process  is  longer  and  nar- 
rower. 

I  have  already  described  *  twelve  species  of  fishes  from  the  same  local- 
ity and  deposit,  whence  these  Astaci  were  procured. 

♦  Proceed.  Aracr.  Pbllos.  8oc,  1870.  December  8. 
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NOTE  ON  SAUROCEPHALUS,  HARLAN. 
By  E.  D.  Cope,  in  the  Meeting  November  18,  1870. 

Prof.  Cope  called  attention  to  the  cretaceous  group  of  fishes  represented 
by  Saurocephalus  of  Harlan.  He  said  they  had  been  regarded  as  related 
to  the  Acanthopterygian  family  of  SphyrcenidcB. 

He  showed  that  they  were  more  like  certain  Malacopterygian  families  in 
the  structure  of  the  mouth ;  that  the  neural  arches  of  the  vertebrae  were 
not  coossified ;  and  that  the  tail  was  vertebrated  in  a  manner  between 
the  types  of  Salmonida  and  AmiidcB.  He  said  the  pectoral  rays  of  the 
group  had  been  described  by  Leidy  under  the  name  of  Xiphactinus,  and 
that  the  caudal  rays  were  remarkably  and  beautifully  segmented.  He 
said  that  they  had  been  hitherto  i-egarded  by  authors  as  spines  or  rays  of 
the  cestraciout  genus  Ptychodus. 

Prof.  Cope  also  made  a  communication  on  the  results  of  the  exploita- 
tions of  certain  caves  in  the  island  of  Anguilla  in  the  West  Indies,  by 
Dr.  Van  Rggersma.  He  stated  that  the  vertebi-ata  embraced  eleven 
species,  of  which  one  was  a  Crocodilian,  two  birds,  one  a  deer,  and  five 
x\>dents.  Of  the  latter,  three  were  of  gigantic  size,  including,  beside  the 
two  species  of  Chinchillas  already  described  (Proceed.  Amer.  Philos.  Soc, 
1869,  18ij),  a  third,  larger  than  either,  which  was  named  Lozomylus  lati- 
deMy  Cope.  It  dififered  from  the  L,  longidens.  Cope,  in  having  teeth  with 
triturating  surface  less  oblique  to  the  axis  of  the  tooth,  and  wider  than 
long,  instead  of  longer  than  wide,  and  with  a  certain  irregularity  in  the  outer 
margin.  The  distal.end  of  the  femur  measured  3^  inches  across ;  the  se- 
ries of  superior  molars  2^  inches ;  width  of  two  inferior  incisors  in  place 
one  inch  and  two  lines.  The  bones  of  the  deer  indicated  a  species  a  little 
over  half  the  size  of  the  Chinchilla. 
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